A study of the usefulness of analytical models in higher education administration. by Plourde, Paul J.
University of Massachusetts Amherst
ScholarWorks@UMass Amherst
Doctoral Dissertations 1896 - February 2014
1-1-1975
A study of the usefulness of analytical models in
higher education administration.
Paul J. Plourde
University of Massachusetts Amherst
Follow this and additional works at: https://scholarworks.umass.edu/dissertations_1
This Open Access Dissertation is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for inclusion in
Doctoral Dissertations 1896 - February 2014 by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please contact
scholarworks@library.umass.edu.
Recommended Citation
Plourde, Paul J., "A study of the usefulness of analytical models in higher education administration." (1975). Doctoral Dissertations
1896 - February 2014. 3080.
https://scholarworks.umass.edu/dissertations_1/3080

A STUDY OF THE USEFUUSIESS
OF ANALYTICAL MODELS IN
HIGHER EDUCATION ADMINISTRATION
A Dissertation Presented
By
Paul J. Plourde
Submitted to the Graduate School of the
University of Massachusetts in partial fulfillment
of the requirements for the degree of
DOCTOR OF EDUCATION
December 1975
Higher Education
ii
i
Paul J. Plourde 1975
All Rights Reserved
Ill
A STUDY OF THE USEFULNESS OF ANALYTICAL
MODELS IN HIGHER EDUCATION ADMINISTRATION
A Dissertation Presented
By
Paul J. Plourde
Approved as to style and content by:
Prof
.
/'William
Ittee
ch. Chairperson of
iuLM'ti^C
Dr. Warren W. Gulkd, Member
Dr. Stephen 0. Mitchell, Member
Dr. Louis Fischer
Acting Dean
School of Education
iv
ACKimLEDGEMIOTS
This study which spanned the better part of a year and a half
would not have been possible without the cooperation and contributions
of a number of corporations and individuals.
The following corporations and their representatives gave enthu-
siastic support to this research effort:
Midwest Research Institute - Richard L. Salmon
NCHEMS at WICHE - John F. Chaney
Richard S. Johnson
Peat, Marwick, Mitchell & Co. - Daniel D. Robinson
Donald L. Struve
SDL/SRG - Les Foreman
The continual guidance, encouragement, and support from my committee
was instrumental in the successful completion of this effort. Drs. William
Lauroesch, Warren Gulko, Steve Mitchell, and Robert Wuerthner (representing
the School of Education) have my much deserved thanks.
For critiquing the draft questionnaire and suggesting important
revisions thereto, I would like to acknowledge the contributions of
Drs. Walter K. Evans, Marvin Peterson, William Shoemaker, and George
Weathersby
.
In addition, I would like to thank Ms. Elizabeth Stelle and Drs.
Charles P. Staelin and Robert F. Grose of Amherst College whose assistance
in the statistical analysis was invaluable, and Dr. G. Ernest Anderson
who made many worthwhile suggestions throughout this study.
Finally, I wish to especially commend three individuals without
whose efforts this paper would still remain a collection
of bits and
Vpieces of paper and 3x5 cards. The first of these is Ms. Deborah
Kouniotis who typed and retyped the many drafts of this dissertation
and the quality of this document is testimony to her efforts. Sec-
ondly, Ms. Lynn Morrison who assisted Ms. Kouniotis in typing the
final copy and lastly, Ms. Linda Thomas for exercising her talent and
skills in transforming the questionnaire data into machine readable
form.
vi
ABSTRACT
A STUDY OF THE USEFULNESS OF ANALYTICAL
MODELS IN HIGHER EDUCATION ADMINISTRATION
(December 1975)
Paul J. Plourde, B.A. University of New Hampshire
M.A.
,
Northeastern University, Ed. D., University of Massachusetts
Directed by: Professor William Lauroesch
This study reports the results of a national survey of user
perceptions of the usefulness of four of the most frequently used
modeling systems: CAMPUS, PLANTRAN, RRPM, and SEARCH.
Specifically, this study was designed to: a) identify the reasons
for the selection of particular models, b) identify the problems and
successes in implementing these models, c) identify user perceptions of
the usefulness of the models, d) identify the extent to which models
are likely to be used in the future, and e) assess the extent to which
the initial objectives the models were to serve were satisfied and the
relative measure of success experienced.
The instrument utilized to collect the data for analysis was a
questionnaire that was mailed bo individuals at 394 institutions that
were identified by developers of the models. These individuals, who
were
classified as project leaders, identified academic and financial admin-
istrators within their institution that had sufficient experience
with
the model to ccnment on its usefulness. They in turn
were sent a
vii
second questionnaire that solicited their perceptions of the usefulness
of the model.
From these data, the following conclusions were drawn:
1. Institutions that are perceived by their members as disposed
to acceptance of innovation and new ideas register a greater
success with the use of models than those institutions whose
members do not perceive them as disposed towards innovation.
2. The most important perceived institutional need for the use of
a model is the requirement for a forecasting ability.
3. The commitment of the organization at a sufficiently high level
is the most important variable affecting successful use of the
model.
4. While cost is a factor in the selection of a model, the data
did not indicate that this is the most important factor.
5. Project leaders do not consider the use of the model more
successful than administrators . In fact , it seems that where a
significant variance does exist the administrators view models as
more useful.
6. Models are more frequently used at the highest level of the
organization (Presidents and Vice-Presidents) than at the interme-
diate middle-management level.
7. Models are not integrated with institutional data collection.
8. Few institutions base administrative decisions on the
results
of modeling and thus have not found successful use of models
in
day-to-day decision-making.
9. Models are used most frequently as a long-range
planning uooi.
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10. The success or failure of the model does not vary based on
the particular model used.
11. Seme variance does exist in the relative measure of success
experienced by institution type.
12. Few institutions feel that they have satisfied a considerable
number of their objectives by using a model.
13. Few institutions indicate that the use of the model has been
an overwhelming success or even classified their experience as
highly successful. The majority of respondents indicated that
the use of the model was only somewhat successful.
14. While perceptions of success were less than positive, respon-
dents did transmit positive indications that models can contribute
to managing an institution of higher education, that they are
valuable for the types of decisions that they must make in their
positions, and that there is a good possibility that models will
be used in their institutions in the future.
15. -Finally, the data indicate that more sophisticated models
are not required in order for them to be useful in the higher
education arena. In fact, the data seemed to indicate just the
opposite need, namely, to simplify the available models and reduce
the volume of computer output that the various systems produce.
ix
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CHAPTER I
THE PROBLEM
Introduction
There has boon much commentary on the decision-making process in
colleges and universities. The one cannon thread that pervades the
literature is that university organizations are complicated social
systems. In order to support decision-makers
,
new management tech-
niques have been developed to assist in goal setting, resource alloca-
tion, program planning, execution, and evaluation. Whereas managerial
effectiveness in business and industry has been based upon a long
history of empirical research, such has not been the case in higher
education. As T. R. McConnell pointed out in 1963, "So little research
has been done cm how colleges and universities are organized and admin-
istered that it is fair to say, in fact, the field has not been touched."
McConnell's statement appears to be largely justified today.
Historically, attempts to utilize the practices of business and
industry in higher education have led to less than satisfactory results.
Nevertheless, institutions of higher education have been pressed by
their benefactors to utilize the concepts of scientific management which
are deeply rooted in the concept of systems analysis.
It. R. McConnell, "Needed Research in College and University
Organization," The Study of Academic Administration , Terry F. Lunsford
(ed.) (Boulder, Colorado: WICHE, 1963), p. 113.
2A technical report sponsored by The Carnegie Ccrrnission on Higher
Education indicated that,
. . . institutions that have adopted the concept of scientific
management would, characteristically, have developed a management
organization that provides for the following functions:
1. Institutional Research
2. A Planning-Progranining-Budgeting System
3. A Computerized Management Information System2
A major component of scientific management is analytical modeling.
As resources have grown scarce, analytical models have been developed
and used increasingly in higher education to analyze the future conse-
quences of alternative courses of action and to link the planning and
budgeting cycles. Several commercial firms as well as non-profit re-
search organizations and universities have developed models for use by
higher education decision-makers and planners. Seme of the available
models and their suppliers are identified in Chapter II Review of the
Literature
.
The same Carnegie Commission technical report confirms the fact
that there are shortcomings in the structure of analytical models but
in the opinion of the author, "... more serious than shortcomings in
the way that a simulation model transforms its inputs into outputs, are
the problems in the implementation and interpretation of the models
.
"
^Lawrence Bogard, "Management in Institutions of Higher Education,"
Papers on Efficiency in the Management of Higher Education (Berkeley,
California: The Carnegie Commission on Higher Education, 1972)
,
pp. 11-12.
3Colin Bell, "Can Mathematical Models Contribute to Efficiency in
Higher Education?," Papers on Efficiency in the Management of Higher
Education (Berkeley, California: The Carnegie Commission on Higher
Education, 1972), p. 57.
3This position is substantiated by two recent studies. Gonyea
observed in a study of institutions which were known to have access to
management techniques (planning or simulation models) that administra-
tive decision-makers were not using such techniques. 4 Evans noted that
. . . the problem of technical implementation may be a minor one; once
accomplished, the human implementation problem—the task of getting
the system utilized—may still remain. 1,5 As is noted in the review of
the literature, this view seems quite prevalent and this researcher has
been unable to find extensive evidence that there are demonstrated
successes in the implementation and use of computer analytical models in
higher education.
Statement of the Problem
The purpose of this study was to examine the usefulness of the
analytical models that have been developed to assist decision-makers in
higher education. The study focused on models that are currently avail-
able in order to provide information to those who are considering using
one of these models.
Specifically, the study was designed to:
a) identify the reasons for the selection of particular models,
b) identify the problems of implementation of models,
4Meredith Gonyea, "A Study of the Planning Systems Used in Admin-
istrative Decisions in Selected Universities" (unpublished doctoral
dissertation, University of Michigan, Ann Arbor, 1971)
.
^Walter K. Evans, "Management Information Systems in Higher
Education" (unpublished doctoral dissertation. University of Michigan,
Ann Arbor, 1972), p. 163.
4c) identify user perceptions of the usefulness of the model (s)
selected, and
d) organize the information gathered and present it in a form that
is useful to individuals who are considering utilizing a model.
The resultant analysis provides a basis for selection, or at
the very least, techniques for evaluation. Further, the results
of the research have provided insights into the problems of
implementation and continued use that should help potential users
avoid the pitfalls identified by the experience of others.
Definition of Terms
Analytical Model - "A replication of a real or hypothetical system
which specifies relationships between the various components of the
system. "6 Also defined as "... a collection of mathematical
equations which inter-relate the planning items of interest in a
particular situation. "7
Institutional Research - In its broadest sense, it is " . . . the
systematic appraisal and evaluation of the processes and operations
of institutions of higher education. "8
Management Information System (MIS) - Consists of " (1) detailed
current and historic information about the operation of an insti-
tution and (2) programs for retrieving facts and answers to questions
frcm this data base. "9 Youston indicates that an MIS for an
institution of higher education should meet three basic requirements.
" (1) It must provide administrators with information about the day-
to-day operations of the university. (2) It must provide the
^Warren Gulko, Program Classification Structure (Boulder, Colorado:
NCHEMS at WICHE, January, 1972), p. 1-7.
^Richard Salmon, Help for the College Planner (Kansas City, Mo:
Midwest Research Institute, 1970) , p. 5.
8Thanas R. Mason, "Institutional Research," Efficient College
M^~
agemsnt
,
William W. Jellema (ed.) (San Francisco, Ca: Jossey-Bass, 19/2),
p. 31.
^Charles Mosmann, Academic Computers In Service (San
Francisco,
5information needed to develop the planning capability required forboth long and short term planning by means of analytic techniques.
'3)
<
it must provide the reporting capabilities required by the
societal and economic pressures for accountability. "10
Planning - ... generally conceived to be a continuous process
that involves the establishment of goals, the recognition and
assessment of a number of alternative courses of action, selection
of those courses of action that will yield the most return on an
investment, and the establishment of mechanisms for evaluation feed-
back. "11
Simulation - "... to assume the appearance of, without the re-
ality. "12
Systems Analysis Approach to Planning - This is an approach to
planning that stresses the totality of institutional operations by
looking at the university operations in terms of inputs, process,
and outputs. Systems analysis seeks to provide an understanding of
and an information base for decision-making which will permit
careful planning, appropriate allocation of resources in terms of
desired outputs and evaluation of effectiveness and efficiency. 13
Usefulness - Refers to the relative measure of success experienced
by the institutions using an analytical model. Since the question-
naire called for a response of 1, 2, 3, or 4 with 1 indicating not
useful and 4 indicating extremely useful, a response mean of 2.5
and above was interpreted as an indication that the model was useful.
Deliminations of the Study
The study did not attempt to evaluate the relative merits of the
specific models utilized by the various institutions of higher education
California: Jossey-Bass, 1973) , p. 133.
lOp. J. Youston and others, Decision Making and University Informa
tion Systems: Analysis and Design (New York: Ford Foundation, July 15,
1969), p. 2.
11Sidney S. Micek and William Ray Amey, Outcome Oriented Planning in
Higher Education: An Approach or an Impossibility? (Boulder, Colorado:
NCHEMS at WICHE, June, 1973), p. 4.
^Webster's Seventh New Collegiate Dictionary (Springfield, Mass.:
G. & C. Merriam Company, 1965) , p. 811.
John d. Millett, Decision Making and Administration in Higher
6in the United States. While sane of the inherent difficulties may seem
apparent by the responses and resulting analysis, identification of
weaknesses in the model was tangential to the study.
The study focused on the use of analytical models for planning
rather than analytical models which serve a specific function within the
institution.
The research problem addressed the use of analytical models by all
institutions of higher education in the United States, but it was de-
cided that only those institutions identified by the developers of these
models would be included as part of the survey.
Basic Assumptions
1. There are few demonstrated successes of the implementation
and use of analytical models in higher education administration.
2. There are discernible reasons why models have not been utilized
successfully.
3. There is a significant difference in the success experienced
depending on the specific model utilized.
4. There is a need to evaluate separately the perceptions of
individuals substantively involved with the implementation of the
nodel and users since it is anticipated that their responses will
differ significantly.
5. The number of institutions evaluating and implementing analyti-
cal models is growing steadily.
Education (Kent, Ohio: Kent State University Press, 1968), p. 76
7The implications of the preceding assumptions to the research
methodology are reviewed in Chapter III.
Need For the Study
Analytical models have been available to assist college and
university decision-makers for quite some time, and it was the hope of
their developers that the use of such techniques would lead to improved
policy decisions.
As the review of the literature indicates, many authors believe
that it is becoming increasingly clear that administrators in higher
education will require the assistance of these analytical models to
analyze the future consequences of alternative courses of action. This
view is supported by a recent Carnegie Commission report that concludes
"... the primary purpose of all of the above mathematical models is
to provide advice to university decision-makers that will improve their
predictive powers and lead to improved policy decisions. "I4 With this
assumption in mind, information will be required on prior experience in
the use of these models.
As is the case in dissemination of any new knowledge, it is impor-
tant for colleges and universities, especially those with limited re-
sources, to determine quickly the potential difficulties of utilizing a
model and to avoid whatever problems and pitfalls have resulted in
other institutions' assuming there is transferability of situation.
As noted in the review of the literature, some studies have been
14Bell, op. cit.
,
p. 57.
8done in this area, but all dealt with a selected sample of a few insti-
tutions . None was found that examined the problem on a nationwide
scale.
Significance of the Study
This is a large-scale study designed to uncover the factors
affecting success or failure in order to assist others in avoiding these
same problems . As Wallhaus pointed out, there exists,
... a wide gap between the state of the art of model building
in major universities and that in large corporations and well-
managed institutions must reconcile this discrepancy—either by
identifying the underlying reasons for it or by initiating efforts
to eliiriinate it.-^
While this study does not purport to improve on the model-building
process, the findings will inform on the usefulness of models in the
planning and decision-making processes and the alterations, if any, in
the processes that are required in order to effectively utilize a model.
ISpobert A. Wallhaus, "Modeling for Higher Education, Administration
and Management," Management Information Systems in Higher
Education: Tjje
State of the Art, Charles B. Johnson and William G
.
^Katzenmeyer , editor
(Durham, N.C. : Duke University Press, 1969), p. 140.
CHAPTER II
REVIEW OF THE LITERATURE
Prior Research
A review of the index to the Dissertation Abstracts International
reveals that three studies have been undertaken (Evans 1972, Wartgow
1972, and Gonyea 1971) that related directly to the topic of the use
of analytical models for planning in higher education.
The research of Evans was directed at examining the reasons why
a given innovation is accepted or rejected in institutions of higher
education. The innovation that was selected as a constant in this in-
vestigation was the Resource Requirements Prediction Model (RRPM)
.
The researcher interviewed top level executives and operating staff at
seven varied institutions. The variables that he tested fell within
three categories: "(1) the nature of the social system (organization),
(2) the nature of the implementation process, and (3) the characteris-
tics of the members of the social system.
On the other hand, Wartgow's primary purpose was to " . . . examine
the utilization of computer simulation models as they were applied to
administrative problems in higher education. He identified twenty-eight
^-Walter K. Evans, "Management Information Systems in Higher
Education" (unpublished doctoral dissertation, University of Michigan,
Ann Arbor, 1972), p. 163.
2jercme F. Wartgow, "An Assessment of the Utilization of Computer
10
institutions that had been utilizing CAMPUS, HELP/PLANTRAN or SEARCH
for at least one year. From this list of institutions, seven were
selected for inclusion in the study and these represented diversified
organizational structures and institution types. Semi-structured in-
terviews were conducted with officials of each of the seven institu-
tions participating in the study. The study resulted in fifteen
reccsrrmendations which, if followed, "... should result in more
successful urplementation and utilization of a computer simulation
model."3
Gonyea's research was directed at providing "... a conprehen-
sive review of the state of development of planning systems so that
other researchers may have a better understanding of what presently is
and what can be to aid them in what should be done in their unique
planning system. She was also interested in determining why univer-
sities haven't proceeded more rapidly to implementing an analytical
model. The status of resource allocation models was examined frcm
three dimensions; namely, organizational structure, technical aspects,
and personalities involved. Her research work focused on seven univer-
sities that had attempted to apply the systems approach to the problems
of planning (develop a model) for the allocation of scarce resources
in institutions of higher education.
Simulation Models in the Administration of Higher Education" (unpublished
doctoral dissertation, University of Denver, 1972) , p. 2.
3Ibid., p. 215.
^Meredith Gonyea, "A Study of the Planning Systems Used in Admin-
istrative Decisions in Selected Universities" (unpublished doctoral
dissertation, University of Michigan, Ann Arbor, 1971), p. 6.
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She concluded by making general recormendations which she describes
as "... a necessary first step for administrative decision makers in
attempting to use the systems approach to planning. ”5 she also provides
an extensive checklist of factors affecting planning systems development
in an institution of higher education to be used by institutions in-
terested in developing or expanding its planning activities.
In addition to these efforts, there have been a number of individ-
uals, organizations and institutions that have been interested in im-
proved planning and management systems for higher education. These
include the Academy for Educational Development, The National Center
for Higher Education in Management Systems at the Western Interstate
Commission for Higher Education (NCHIMS at WICHE)
,
and the University
of California among others.
The Academy for Educational Development (AED) has devoted several
issues in a series of monographs to questions of long-range planning,
higher education management, and modeling. During the 11 month period
from November 1972 to September 1973 four separate monographs focused
on these questions. The first (Contributions of Business Management to
Higher Education Management) suggests that the "University is frequently
no longer a ccrrmunity of scholars. . . . Rather it has become a hier-
archy of individual specialists ..." and concludes that if " . . .
institutions of higher education are to learn from business management,
they should, first, know more about business operations and second,
^Ibid.
,
p. 265
12
should adapt those practices which will lead to unproved perfomance in
educational efficiency (utilization of resources) and effectiveness
(the quality of output)
.
" 6
In a subsequent publication, Alvin C. Eurich and Sidney G. Tickton
argue that
. .
.
planning is the only method by which colleges and
universities can reasonably expect to ccme to terms with the financial,
social, and political crisis of our time."7
In 1973 AED published William Shoemaker's catalog of system models
and programs available for higher education. Included in that study
were the four models selected for this study. Later that year (1973)
,
they published a summary of the spring conference of the Society for
College and University Planning (SCUP) which attempted to cut through
the veil of mystery and confusion surrounding the use of modeling systems
at the institutional level.
The University of California was the center for the Ford Founda-
tion sponsored program for research in university administration from
1968 to 1973. According to Balderston, "... the guiding purpose of
the Ford Foundation program was to develop and test, in emperical appli-
cations, new techniques to analyze university problems and new models of
educational resource allocation in order to assist university decision-
makers and others concerned with university management understand the
basic functions of these complex systems and utilize effectively the
6The Contributions of Business Management to Higher Education Manage-
ment (Washington: Academy for Educational Development, November, 1972), p. 15
7Alvin C. Eurich and Sidney G. Tickton, Long-Range Planning and
Budgeting and Colleges and Universities (Washington: Academy for Education-
al Development, 1973), p. 14.
13
tools of modern management. The project resulted in 42 research re-
ports covering a variety of topics including decision analysis, measures
of education performance, optimality in college planning, financing of
post-secondary education, degree production, and a structural conparison
of analytical models.
The National Center for Higher Education Management Systems at
WICHE (NCHEMS) was established on April 21, 1971 as an outgrowth of the
Planning and Management Systems project that was initiated at the Western
Interstate Coirrdssion for Higher Education (WICHE) in Boulder, Colorado,
in February of 1968. It was established in response to the following
management concerns and needs in higher education that require partic-
ular attention.
1. A better understanding of the goals, aspirations and needs of
the constituents of higher education to determine objectives
and to outline better methods of resource allocation.
2. A better identification of institutional objectives. This
includes a better understanding of which information associated
with the decision-making process appears to be the most credible
to the constituents of higher education.
3. Clearer delineation of alternate courses of action to meet
objectives and a common understanding of alternate descriptions
of objectives.
4. Wbrkable criteria to tell administrators, and others, whether
objectives have been achieved and, if not, why not.
5. Clearer understanding of the costs associated with achieving
specified objectives using alternative courses of action.
6. Better methods of evaluating the costs of programs in relation
to their accomplishment of institutional or public objectives.
7. Better understanding of the inter-relationships between re-
stricted and unrestricted funds.
8. Better understanding of the resources available for higher educa-
tion and their inpact.
9. Better methods of amortizing all costs so as to associate more
Frederick E. Balderston, Managing Today's University (San Francisco,
California: Jossey-Bass, 1974), p. X.
14
equitably the cost burdens with benefits received over time. 9
Five major functional areas of research and development were de-
fined by NCHEMS as essential to the improvement of higher education
management. They were: (1) goal setting, (2) program planning and
resource allocation, (3) execution of plans, (4) evaluation, and (5)
ccnrnunication base. 10 The Center's activity focused initially on pro-
*
gram planning and resource allocation and the coimunication base.
More specifically, the Center has undertaken the development of:
1. Procedures for making information available to assist higher
education administrators with internal management.
2. Analytical methods and tools.
3. Procedures to facilitate the exchange of comparable data
among institutions and agencies of higher education.
H
In 1970, Juan Casasco reviewed over 40 models and selected 21
for inclusion in a survey to determine the state-of-the art of develop-
ments in computer-assisted university planning.
He found that the ten planning elements most frequently used in
the 21 case studies were as follows:
1 . enrollment calculations
,
2 . space requirements
,
3. space allocation models,
4. cost simulation models,
5 . budget calculations
,
6. data management systems,
7. cost of facilities.
9Ben Lawrence and others, Data Comparability in Higher Education
(Boulder, Colorado: NCHEMS at WICHE, September 15, 1971), pp. 3-5.
lOfien Lawrence, Higher Education Management (Boulder, Colorado:
NCHEMS at WICHE, July, 1971) , p. 2
USuzette Goddard, James S. Martin and Leonard C. Ranney, Data
Element Dictionary, 2nd ed. (Boulder, Colorado: NCHEMS at
WICHE, Tech-
nical Report No. 51, November, 1973), p. 1.1.
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8. management information systems,
9. computer graphic simulation, and
10.
program evaluation and review. 12
He concluded that "The critical survey of the selected samples
presented in this study clearly indicates severe lags in the scope and
comprehensiveness of university planning. In the light of these lags,
one might question the real significance of the planning techniques
currently utilized in institutional planning. "13 He also notes that
one of the reasons that the techniques reported in his study are not
being implemented is that "... institutional administrators, in
general, are net as sophisticated as the investigator who developed
the planning techniques, "14
The Literature
A review of the Education Resources Information Center (ERIC) was
conducted and this revealed that much had been written about the general
topic of analytical models, but less material could be found concerning
its application to planning and decision-making in higher education. Of
the material available, most can be found in periodical articles, reports,
and unpublished papers. Less information is available in books dealing
directly with this topic, although most works on the subject of manage-
ment in higher education and business contain some reference, if not
a section, devoted to the use of analytical models.
The literature indicates that many, if not most, authors view the
1 2Juan A. Casasco, Planning Techniques for University Management
(Washington: American Council on Education, 1970) , p. 73
^Ibid.
,
p. 75 14Ibid.
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administration of colleges and universities since their inception as
woefully inadequate. It is difficult, however, to attach much signifi-
cance to so broad a generalization, but there is agreement that there
was little concern that institutions of higher learning were being well-
managed or mismanaged as long as there were sufficient resources to
meet the needs for education as defined by the state legislatures or
alumni. As Evans noted, "When dollars were abundant, mistakes and
poor planning could either be concealed or negated by growth and finan-
cial abundance."16
Lyman Glenny stated in 1965, "... prior to 1945, there was an
evident lack of system rationality of organization in the development
of colleges and universities throughout the United States." 16 He
further stated that "... even in the post-war years, little attention
was paid to the need for efficient and effective management of the in-
stitution's resources. Pressure was on expansion, not on management
efficiency. n1^
The post-World War II period, however, posed an interesting dilemra
for college administrators since there was a rapid increase in the
student population and a non-linear requirement for funds to serve this
student population. Correspondingly, there was an increase of funds
expended in other areas of social concern, such as medical care, wel-
fare, unemployment , urban rehabilitation, space programs, and other
16Evans, op. cit.
,
p. 1.
16Lyman A. Glenny, "State Systems and Plans for Higher Education," in
Logan Wilson, op. cit., p. 86.
^Ibid., p. 88.
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programs that required an ever-increasing share of state and national
resources. For whatever reasons, the fact of the matter is that the
share of total expenditures devoted to education is being reduced at
the very time when education is facing its mcst serious crisis in
terms of dealing with an aroused and ever-enlarging student population.
This "new environment" of higher education "... where higher
education is carpeting with many significant social problems for
funds, finds public officials and alumni frequently critical at
spiraling costs of higher education which are rising faster than the
gross national product. "1® What they are asking for is sane assurance
that the colleges and universities are being well managed and that they
meet the tests of stewardship applied to other publicly funded agencies.
The ever-increasing size, complexity, and cost of higher educa-
tion have caught the interest of a public that was content a few short
years ago to leave education in the hands of educators. As a result,
one of the more significant changes taking place in higher education
is the societal and economic pressure for accountability from institu-
tional administrators.
One result of this ever-widening concern has been a good deal of
questioning of the role and purpose of higher education and the in-
sistence on the part of funding agencies and/or boards of trustees on
seeing a plan before they enact legislation or agree to allocate funds
to support a program. The concern extends beyond simply planning,
18James Farmer, Why Planning, Programming , Budgeting Systems for
Higher Education? (Boulder, Colorado: WICHE, February, 1970), p. 3.
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since they are increasingly concerned with administration and the
concomitant demand for improved management systems.
Systems Analysis as a Foundation
The attempts to improve management systems and adopt the concepts
of scientific management are deeply rooted in the concept of system
analysis which • • • focuses attention upon the objectives of an
enterprise and then concentrates upon the input factors and the dynamic
process involved in the realization of those factors."19 The systems
approach to organizational analysis means simply trying to access the
whole organization rather than identifying one of the parts where a
difficulty may be most apparent. It means looking at interior inter-
actions to understand why the organization is operating as it is, or
to predict its behavior. It means studying interaction of the system
or organization with the socio-political competitive environment within
which it is located and with which it is inextricably linked.
In considering the potential use of systems analysis in the de-
cision-making structure of an institution of higher education, the
key question seems to be how can a rational informed decision be
reached. Traditionally, institutions have attempted to make informed
decisions by developing a long-range plan and utilizing departmental
budgeting techniques to review and control progress against this plan.
While planning and budgeting can be defined separately, they must be
closely integrated since the budgets for colleges and universities are
19John D. Millett, Decision Making and Administration in Higher
Education (Kent, Ohio: Kent State University Press, 1968), p. 76.
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determined by the educational program, the need for supporting services,
and the limits of its resources.
Planning Defined
Planning in and of itself carries many definitions. Perhaps
Millett defined it most succinctly when she says that "... planning
is preparation for action. " 2 ^ Martinko indicates that "... the
purpose of planning is to minimize accidental change and to maximize
intentional change. "21 Casasco identifies planning as " . . . the
process by which a university defines its overall goals and specific
objectives and devises the means of attaining those objectives." 22 And
he proceeds to identify comprehensive planning as "... an integration
of interacting component elements of subsystems designed to effectuate
collectively a pre-established planning function."22
Still other authors are concerned not only with what planning is
but make distinctions between types of planning. Millett identifies
two types: policy planning and program planning. He indicates that
"... policy planning can be differentiated from program planning in
several aspects. For one thing, policy planning gives special attention
to the more tangible concerns of an enterprise, the basic value judgments
upon which an enterprise predicates its whole endeavor. For another
20ibid., p. 34.
21Agnes Martinko, Current Status of Planning Process Particularly
in Higher Education in Other States (Harrisburg, Pennsylvania: Pennsylvania
State Department of Education, June, 1972) , p. 11.
22Casasco, op. cit., p. 3. 22Ibid. , p. 4.
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thing, policy planning entails long range objectives, primary goals
which an enterprise dedicates its efforts to achieving." 24 On the
other hand, he indicates that program planning "... seeks to find
the ways and means whereby policy objectives can be realized." 25 It
is clear from these definitions that both types of planning are closely
inter-related. While we may identify far-reaching goals for the insti-
tution, the means of achieving them may not be available, requiring
that planning be tempered by a degree of realism.
Palola, Lehmann and Blischke make a clear distinction between
"... quantitative (means oriented) and qualitative (ends oriented)
planning." 2 ^ These same authors are also concerned with advancing a
structure for distinguishing planning according to different time
periods. They identify three different ranges, namely, "... short
range (1-4 years)
,
intermediate range (5-25 years)
,
and extended long
range (26-50 years)
.
Whatever the distinction between the types of planning or the
time period involved whether it be Millett or Palola et al. , the object
of planning remains that of allocating scarce resources to ccnpeting
activities. Institutions of higher education have recently learned
24Millett, op. cit., p. 34. 25Ibid.
26Emest Palola, Timothy Lehman, William Blischke, "Qualitative
Planning: Beyond the Numbers Game," The Research Reporter , 3:2, June,
1968.
^Ernest G. Palola and others, Higher Education by Design, the
Sociology of Planning, Statewide Planning in Higher Education (Berkeley,
California: Centerfor Research and Development in Higher Education,
1970), p. 565.
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a painful lesson, as illustrated in the two reports2
8
on the depression
of higher education by Earl Cheit. He points out that there are limits
to the resources that can be devoted to education, and the task of the
university has become that of rationing its resources among its objec-
tives and programs.
Problems of the Traditional Planning Approach
One of the continuing problems of planning has been the fact that
academic planners develop long-range academic plans and treasurers
proceed to develop long-range financial plans and often academic and
financial planning are not closely coordinated.
Satish Parekh noted that "... one of the major problems faced
by many institutions is the lack of an operational long-range plan.
Most of the planning documents that exist are too general to provide
leadership and unity of purpose at all levels of college management
and consequently, they seldom become part of day-to-day life on the
campus. "29 This conclusion was reached based on a Management Systems
Inventory conducted by the Phelps-Stokes Fund for some 55 colleges and
universities throughout the United States.
The weaknesses of the traditional approach are summarized succintly
by Mowbray. He states that,
In general, the most cannon weakness of the traditional approaches
28See Earl F. Cheit, The New Depression in Higher Education (New
York: McGraw-Hill, 1971) and The New Depression in Higher Education
-
Two Years Later (Berkeley, California: Carnegie Commission on Higher
Education, 1973).
29Satish B. Parekh, A Long Range Planning Model (New York:
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to planning and budgeting is that they do not invite the careful
review of alternatives. A long-range planning study, painstak-ingly researched and attractively bound in its illustrated coveris typically based on one or two "best forecasts" of future con-'ditions in the institution. It is likely to be out of date beforeit is printed, and it is a costly thing to rework.
He notes that,
Similarly, in annual budgeting, a general rule is not to take
much account of years beyond the next one or try to build bridges
for those future years. Budgeting processes tend therefore to be
myopic in character. ... The process does not invite comparison
of the costs and benefits of educational programs. . . . Nor is it
conducive to review of the educational objectives of the school
and its components. 30
Balderston supports this view in suggesting that "... the
trouble with the object-class budget is that it is almost completely
devoid of any conceptual representation of what the institution is
doing. "31
Perhaps the most severe criticism of the traditional approach to
planning is that it is seldom integrated into the decision-making process
and thus there is little incentive to view planning as a dynamic process.
The reasons that planning is neglected, as viewed through Carmack'
s
eye, cure a serious indictment of administrators. His reasons are as
follows
:
1) Leadership is lethargic or indifferent - not really concerned
with anything except present comfort;
2) Loads are heavy and planning is delayed until time can be
found. (Talk about planning is evident but no actual planning
is done. )
;
Phelps-Stokes Fund, 1975)
,
pp. 10-11.
30George Mowbray, "Introduction to Planning With a CAMPUS Model,"
(It>ronto: Systems Research Group, 1971), pp. 2-3. (Mimeographed.)
3lBalderston
,
op. cit.
,
p. 210.
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3) No one has the knowledge or competence to start the activity;
4) Dynamic administrators of the wheeler-dealer type prefer to
on the basis of expediency and opportunism;
5) Plans are seen by such individuals as hampering their freedom;
6) Seme administrators fear that writing a plan may arouse the
antagonism of seme segment of the constituency;
7) Seme argue that planning overenphasizes financial considera-
tions and tends to deny creative developments ;
8) Planning is impossible unless you know what to expect and that,
if you do know what to expect, planning is either very simple
or unnecessary. 32
ln response to these difficulties, a number of alternative tech-
niques have been put forth . Seme of these are : the use of planning
,
programming
,
budgeting systems (PPBS)
,
improved long-range planning and
the use of analytical models.
Irvine even suggests, in his discussion of the implementing of
CAMPUS, that all of these mathematical models, PPBS and a master
planning system together with an integrated information system is a
"... manifestation of the systems analytical approach as applied to
the problem of managing and planning a post-secondary educational in-
stitution. "33
Planning, Programming, Budgeting Systems (PPBS)
Since its inception at the Rand Corporation in the early 1950's,
the concept of Planning, Programming , Budgeting Systems (PPBS) has been
proposed to meet similar planning requirements in other areas. The
32Edwin F. Canmack, "Long Range Planning," Institutional Research
in the University, Paul L. Dressel and others (San Francisco, California:
Jossey-Bass, 1971)
,
p. 251.
3
3
Jack Levine, "The Implementation of CAMPUS Simulation Models for
University Planning," Management Information Systems: Their Development
and Use in the Administration of Higher Education , John Minter and Ben
Lawrence (eds.) (Boulder, Colorado: WICHE, 1969), p. 59.
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federal implementation of PPBS in the Department of Defense "...
began in 1961 under McNamara, Hitch and Enthoven and was extended to
other federal agencies by executive order in 1965." 34
Balderston suggests that "In the early 1960's, PPBS held out the
premise of imparting a new degree of rationality to public-sector re-
source allocation and management. "35
The PPBS concept attempts to quantify goals and objectives in
terms of an output measure and to plan and budget expenditures accord-
ingly.
PPBS can be defined as a system for:
Planning—the selection or identification of the overall, long-
. range objectives of the organization and the systematic analysis
of various courses of action in terms of relative costs and
benefits.
Programming—deciding on the specific courses of action to be
followed in carrying out planning decisions.
Budgeting—translating planning and programming decisions into
specific financial plans. 36
As Pfeiffer indicated, "... in fiscal terms program budgeting
is a way of organizing cost data in such a manner that they can be used
to analyze different courses of action in terms of cost and utility. '
Program budgets and their associate planning activities indicate
specific objectives and methods for their attainment.
3
^George B. Weathersby and Frederick E. Balderston, "PPBS In Higher
Education Planning and Management" (Berkeley, California: Ford Foundation
Program for Research in University Administration, University of Califor-
nia, Paper P-31, May, 1972), p. 7.
35Balderston, op. cit., p. 211. 36Farmer, op. cit. , p. 7.
37john Pfeiffer, New Look at Education (New York: Odyssey Press,
1968), p. 18.
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Dnplementation of program budgeting in higher education did not
begin until the mid-1960's. An extensive review of developments
through the early 1970 's was done by Balderston and Weathersby in 1972
They concluded that.
... there has been tremendous interest in ... and theTOiuntary adoption of PPB System ... in higher educSom
* •.* PPB? can help administrators, faculty and students
. . .hy iiaproviiig their understanding of their organization, pro-
viding better impacts of various decisions, organizing and
systematizing institutional information and providing a more
ccrnprehens1ve view of the total operating status of the insti-tution both new and in the future .38
Their optimism is shared by Farmer when he suggests that "...
administrators will be negligent in their duties if they do not at
least learn what PPBS is and about its technology. "39
In a 1972 study, Bogard found that 31 percent of 1,873 institu-
tions responding to a survey indicated that they had implemented PPBS.
He concluded that "... the greatest irtpact of the PPBS technique,
however, is not in the area of solving financial problems but in the
area of problem formulation: the way administrators think about the
problem of the institution."^ Harry Williams in his early research on
PPBS in higher education (1966) ccmes to much the same conclusion when
he states "... the single most important parameter of the planning
and programming landscape is the analysis which lies behind the
^^Weathersby and Balderston, op. cit.
,
p. 18.
^Farmer, op. cit., p. 22.
40Lawrence Bogard, "Management in Institutions of Higher Education,"
Papers on Efficiency in the Management of Higher Education (Berkeley
,
California: The Carnegie Caimission on Higher Education, 1972) , p. 133.
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structured budget format.
"
41
Improved Long-Range Planning
Others have noted the difficulties of disjointed planning efforts
by academic and financial administrators but merely call for improved
long-range planning. As early as 1961, Sidney Tickton stressed the
value of long-range planning when he noted:
1. It gives direction and quality to annual plans.
2. It permits a check on the feasibility of planning proposed
developments
.
3. It keeps the focus on essentials and does not permit drift
through tenporary expedient actions.
4. It affords a basis for consensus of the leadership-faculty
,
administration, and the governing board! 42
Recently, Parekh noted that the concept of long-range planning
(LRP) includes the following premises:
a) LRP must be a "here and now" document.
b) LRP is not simply a projection of past trends but a crystalli-
zation of collective decisions by the institutional ccmrnunity
and its constituencies on the direction and destiny of the
institution based on its potential within a dynamic environment.
c) LRP must be based on quantitative parameters modified by quali-
tative considerations.
d) LRP must be specific enough to promote cormonality of its
meaning to everyone associated with implementing it.
e) LRP must dictate the daily operations of the college and its
staff at all levels.
f) LRP must facilitate linking allocation of dollars with achieve-
ment of targets rather than performance of routine activities.
g) LRP must be comprehensive enough to include what the total
institution hopes to achieve in the areas of:
41Harry Williams, Planning for Effective Resource Allocation in
Universities (Washington! American Council on Education, 1966)
,
p. 4.
4 2Sidney Tickton, Needed: A Ten Year Budget (New York: The Fund
for the Advancement of Education, 1961) , p. 3.
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. Instruction!
. Research
. Public Service
. Academic Support
. Student Support
. Institutional Support43
^This program classification is based on the Western Interstate
Cannission on Higher Education and the National Center for Higher
Education Management Systems literature (WICHE/NQIEMS)
.
Nelson noted that "... the long-range plan projects demands
and requirements over a span of years. It differs frcm the expanded
time frame of the PPB System in at least two respects: "... it
spans a longer period of time? and it is developed at a more general
level.
"
44
Analytical Models
Much mystery and confusion have arisen concerning the use of
analytical models in higher education and expectations have often been
unrealistic. Mosmann reflects this state of affairs when he states
that "... models are not crystal balls and have no more ability to
perceive the future than the people who build them and use them. " 43
Many authors have pointed out that the primary purpose of models
is to provide assistance to decision-makers about future resource needs.
Bell is more specific when he noted that the purpose of models is to:
43Parekh, op. cit.
,
pp. 11-12.
44charles A. Nelson, "Observations on the Scope of Higher Education
Planning in the United States," Managing the University: A Systems
Approach, Paul W. Hamelman, editor (New York: Praeger Publishers , 1972)
,
p. 39.
45Charles Mosmann, Academic Computers In Service (San Francisco,
California: Jossey-Bass, 1973), p. 133.
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I. provide an extrapolation into the future-
taDl f0r forecaEting the implicationsof a variety of policy parameter values;Sn&£r ' rati0na1 ' *“* “““ «* -«ect
4.
provide a computational mechanism for measures of systemperformance that would otherwise be difficult to calculate. 4 6
Wallhaus states it somewhat differently and notes that Models
are generally utilized in one of the following ways.
1* permit feasible and economical experimentation on
real-world systems without incurring the costs, risks, and
expenditures of time which may be required in actuality
V nleY w- to formulate ' communicate, and discuss hypotheses.J. They bring about an understanding of the system variables andtheir relationships.
4. They make it possible to forecast and project for planning and
decision-making
.
5. They allow control of the time scale. Real-world processes
occur over long periods of time. Modeling can allow long time
intervals to be collapsed.
6. They enable us to control and monitor real-world processes. 47
There are a number of models that have been developed and are
available for use by administrators in higher education today. The
review of the literature was instrumental in identifying these and
they are listed in Table 1 along with their developers.
After reviewing the list, four of the most frequently used models
were selected for this study. These are as follows: CAMPUS, HELP/
PLANTRAN, RRPM,and SEARCH. The reasons that the others were not
selected were as follows:
4
^Colin Bell, "Can Mathematical Models Contribute to Efficiency in
Higher Education?," Papers on Efficiency in the Management of Higher
Education (Berkeley, California: The Carnegie Commission on Higher
Education, 1972)
,
p. 46.
47Robert A. Wallhaus, "Modeling for Higher Education, Adminis-
tration and Management , " Management Information Systems in Higher Educa-
tion: The State of the Art , Charles B. Johnson and William G. Katzmewyer,
editors (Dirham, N. C.: Duke University Press, 1969), p. 127.
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CAMPUS
CUP/AFMR
EDANAL
GUS
HELP/PLANTRAN
HEPS
MAPS
RRPM
SEARCH
TEMPLAN
TABLE 1
LIST OF MODELS
(apprehensive Analytical Methods for Planning in
University Systems)
SDL Systems Research Group
Toronto, Ontario
(College and University Planning/American Foundation
for Management Research)
American Foundation for Management Research
New York, New York
(Education Analysis)
Inner City Fund
Washington, D. C.
(General University System)
University of Texas at Austin
Austin, Texas
(Higher Education Long-Range/Planning Translator)
Midwest Research Institute
Kansas City, Missouri
(Higher Education Planning System)
Education and Economics Systems, Inc.
Boulder, Colorado
(Management and Planning Systems)
Taylor, Lieberfeld and Heldman
New York, New York
(Resource Requirements Prediction Model)
National Center for Higher Education
Management Systems
Boulder, Colorado
(System for Evaluating Alternative Resource Oximitments
in Higher Education)
Peat, Marwick, Mitchell and Co.
New York, New York
(Temple Planning System)
Temple University
Philadelphia, Pennsylvania
30
1. CUP/AIMR - An exchange of communication (including an
extended telephone conversation) with John W. Enell, the Vice
President for Research for the American Management Associations,
resulted in identifying this supposed model as a planning
process. A two-week working seminar is conducted at the
Lawrence A. Appley Center for Planning and Implementation on
the Colgate University campus. The top executives of one in-
stitution including the chief executive officer work through the
development of a plan. The next step is to implement the plan
on their campus.
4
8
While the process seemed to be an excellent attempt to stop the
endless discussion about planning and learn how to plan, it was
discounted because it is not a model.
2. EDANAL - This model was developed by the Inner City Fund (now
ICF
,
Inc.) and "... was used in a study of resource alloca-
tion in higher education that involved developing program budgets
for a number of diverse institutions. . . . Although EDANAL was
very useful for the project at hand, . . . none of the partici-
pating institutions opted to implement EDANAL on a continuing
basis. "49
This model is no longer available and thus was not included in
the study.
4 8The preceding was derived frcm a telephone conversation with
Dr. Enell on January 23, 1975.
4^Taken from a letter under date of February 10, 1975.
31
3. QJS - This system was developed by Timothy Ruelfi in the
School of Business at the University of Texas at Austin.
This investigator was not able to identify any current users of
the model in the literature and consequently it was removed
from further consideration.
4. HEPS - Discussions with Lucien D. O'Kelley, the Director of
Marketing for Education and Economic Systems
,
Inc., revealed
that a number of colleges in the City University of New York
system (CUNY) were currently inplementing the model but none
had used it on a continuing basis. For this reason, HEPS was
not included.
5. MAPS - This system was implemented at Hampshire College and
a number of other institutions. The firm that supplied this
model has dissolved. Consequently, the model was not considered.
6. TEMPLAN - Ccmmunications with the Vice President for Admin-
istration at Temple University did not yield any additional
users other than Temple and thus this model was not included.
The available models vary somewhat as regards the inputs required,
the computational technology utilized, and the reports output. However
,
as Bell suggests, they generally are constructed in four phases:
1. Estimation of future student body mixed by age and major.
2. Computation of demand for individual courses.
3. Estimation of faculty and space needs.
4. Estimation of support needs. 50
There have been heated discussions about the relative merits of
50Bell, op. cit., pp. 46-47.
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the available models. The purpose of this study was not to determine
the validity of the irodels nor attempt to rate that, according to degree
of sophistication, therefore, this aspect of the literature was not
reviewed. 5
1
Is Scientific Management Applicable to Higher Education
There is considerable disagreement in the literature as regards
the applicability of the techniques of scientific management in higher
education in general and of the use of analytical models in particular.
As Cheit noted, the "Application of the systems approach to management,
even to higher education management, is not new. Opinion is divided
on the usefulness, limitations, consequences and dangers of this
approach. "52
Wartgow's review of the literature resulted in this same conclusion.
He observed that "... the value of the new science of management
remains an unsolved question in the literature." 55
There are several issues around which the disagreement centers.
They are not new, and they have long been at the center of the ancient
debate between administrators, and faculties about the "proper" role of
5lFor those interested in the structure and capabilities of the
models, this author would suggest reviewing A Structural Comparison of
Analytical Models for University Planning by George B. Weathersby and
Milton C. Weinstein (Berkeley, California: Ford Foundation Program for
Research in University Administration, University of California, Paper
P-12, August, 1970)
.
52Earl F. Cheit, "The Management Systems Challenge: How to be
Academic Though Systemtic" (Washington: Paper presented to the 56th
Annual Meeting of the American Council on Education, Oct. 11, 1973), p. 1.
55Wartgow, op. cit.
,
p. 40.
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administrators in higher education. Seme of these are as follows:
1. Defining and measuring educational outputs are difficult
tasks.
2. The production functions of higher education are not con-
cisely defined, and there is no accepted formula for determining
the resources required to produce a unit of output.
3
. Quantifying basically subjective concepts such as value added
by the institution is a problematical task.
4 . The old issue of centralization versus decentralization and,
5. as Rourke and Brooks noted, the inherent conflict between
administrative efficiency on the one hand, and academic effective-
ness on the other. 54
Historical Perspective
University administration has been historically a derived steward-
ship function. The term steward comes frem medieval tines when the
sole administrator was a clerk whose job was to act as a steward for
the faculty both by administering the rules that the faculty developed
and by collecting fees and fines in accordance with their wishes. As
universities began to have various salaried faculty, grant loans, levy
fines, and collect fees for distribution, a minor official called a
treasurer or steward emerged. Clearly there was no intention that these
individuals would participate in the management of the enterprise, but
54Francis E. Rourke and Glen E. Brooks, The Managerial Revolution
in Higher Education (Baltimore: The John Hopkins Press, 1966) , p. 3.
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as the stewards became more responsible for interpreting rules, they
began to look like managers. As the administrative function evolved,
the various stewards were used as a buffer against the outside world
for interpreting faculty and student needs and securing resources to
needs. However, administrators were managers in only a
sense. There was little involvement in the planning or
organization functions and considerable involvement in the routine
control processes. 55
The management of many colleges and universities as recently as
the immediate post World War II period can best be described as passive.
The traditional approach was to assume that the program managers or
department heads knew what they were doing and that the role of
administration was to take care of the books after the fact (the care-
taker role) . There was little systematic planning except that which
took place informally within departments and budgeting was usually of
the incremental type.
The Critics
Abraham Flexner, one of the early critics of administration, noted
many years ago that "Efficiency in administration and fertility in the
realm of ideas have in fact nothing to do with each other—except,
perhaps, to hamper and destroy each other. "56 Thorstein Veblen, one
^^The preceding discussion on the stewardship theory was ex-
tracted frcm Hastings Rashdall, The Universities of Europe in the
Middle Ages (Oxford University Press, Second Edition edited by F. M.
Powicke and A. B. Enden, 1936) , Vol. 3, pp. 449-50.
56Abraham Flexner, Universities, American, English, German
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of the progressive era's most acute critics of the use of business
techniques in higher education, supports this view and notes that the
concept of efficiency in the university "... puts the premium on
mediocrity and perfunctory work, and brings academic life to revolve
about the keeper of the Tape and Sealing Wax." 57
A more recent critic is Paul Goodman who stated,
I am proposing simply to take teaching-and-learning in its own
terms, for the students and teachers to associate in the tradi-
tional way and according to their existing interest, but dis-
pensing with external control, administration, bureaucratic
machinery
,
and other excrescences that have swamped our ccmmuni-
ties of scholars. 58
Rourke and Brooks in their investigation (1966) of the emerging
pattern of managerial and fiscal restrictions on the decisions of
college and university officials support this contention when they
state that.
. . . university personnel are highly reluctant to accept
changes in the operation of the university. . . . This resis-
tance to reform cannot simply be written off as lack of vision
or a defense of vested interests, for it often is founded upon
a belief that higher education could easily be damaged by
administrative innovations which might be perfectly acceptable
in other types of organizations. 59
The preceding critics are supported by authors, such as Russell
Ackoff, who argue that inproving the quality of information available
(New York: Oxford University Press, 1930) , p. 186
57Thorstein Veblen, The Higher Learning in America (New York:
B. W. Huebach, 1918, citing American Century Edition, 1957), pp. 76-77.
58Paul Goodman, The Carmunity of Scholars (New York: Random
House, 1962), p. 168.
58Rourke and Brooks, op. cit. , p. 1.
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to managers may improve the quality of their decisions; however, he
does not believe that major advances will be realized this way. 60 Bell
challenges the potential benefits of the new management techniques when
he states "... we doubt that the techniques of management science
can unearth many opportunities for great increases in efficiency in
higher education. "61
The literature also revealed extensive criticism of the applica-
bility of modeling to planning and decision-making. Hearle found that:
Generally the problems for which spectacular solutions have been
found are relatively small problems where the relevant variables,
objectives and constraints could be easily identified. And even
in the simple problems there is the ever-present danger that the
abstraction and simplification which the model usually involves
will excessively dilute reality. 62
Colin Bell in his review of the work done by Judy and Levine,
Koenig and Weathersby63 for the Carnegie Commission concludes that
"... models can be of limited use . . . the reason the models are
of limited use is that critical events outside the university influence
the flews of students far more than the percentages derived from past
flews. "64 He does concede that simulation is a popular and powerful
60Russell Ackoff , "Management Misinformation Systems," Management
Science, December, 1967, Vol. 14, No. 4, pp. 147-156.
61Bell
,
op. cit.
,
p. 45
62Edward F. R. Hearle, "How Useful are 'Scientific' Tools of Manage-
ment?," Public Administration Review , Autumn, 1961, Vol. 21, p. 208.
63See Judy and Levine, 1965, Keeney, Koenig & Zemch, 1968 and
Weathersby
,
1967
.
64Bell, op. cit., p. 44.
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modeling tool but nevertheless concludes that,
. . . there are shortcanings in the structure of the models-
computational technology is not sufficiently refined to include
economics of scale; curve fitting estimates must be made for
resource requirements that do not follow logically from student
demand; research activity must be arbitrarily categorized; error
estimates are not included, etc. 65
Malcolm in his analysis of the use of simulation also identifies
a number of problems as follows:
1) Broad problems generally required the use of a computer. This
can be costly both frcm a progranming as well as an operating
point of view.
2) Development of considerable new data is generally necessary.
3) Very large problems are often unwieldly and hard to program.
4) In large problems, the task of exploring all the possibilities
of parameter changes creates a volume of calculations that
may swamp the analyst.
5) Comparison of simulation runs, as well as their length, pose
statistical problems requiring the presence of an experienced
mathematical statistician.
6) The effect of the accuracy of input data should be explored.
7) And finally, in their enthusiasm for this method, many analysts
have discovered that simpler methods of analysis may exist. 66
Dresch argues that,
. . . after successive disasters of comprehensive planning
in other areas, ... it is somewhat peculiar to see these tech-
niques optimistically and unselfcritically grasped in education
policy making, an area in which basic knowledge is even more
inadequate and the system if anything even more complex. 67
He concludes that "... those involved in the policy process should
65ibid.
,
p. 57.
66Donald G. Malcolm, "The Use of Simulation in Management Analysis
A Survey , " Scientific Decision Making in Business , Abe Shuchman , ed
.
(New York: Holt, Rhinehart & Winston, 1963) , pp7 424-5 .
^Stephen p. Dresch, "A Critique of Planning Models for Postsecon-
dary Education: Current Feasibility, Potential Relevance, and a Pros-
pectus for Further Research," Journal of Higher Education , Vol. XLVI,
No. 1, May/June, 1975, p. 249.
38
not delude themselves (or others) into telieving that suoh models at
the current stage are capable of providing a firm basis for policy
decisions. "68
Hopkins hypothesized in his Ford Foundation sponsored research
at Stanford University (grant no. 68-267) that,
Perhaps the single most troublesome aspect of these large-scale
“5“ m
Sf
elS iS
^
eir to distinguish institutional
variables, administrative controls, and environmental parametersfrcm one another,
. . . argues that the use of mathematical modelstor making resource projections at the departmental level is
simply not appropriate. The costs of new educational programs canbe predicted far more directly, inexpensively, and accurately if
we use the judgment of experienced educators to estimate the
student demand for courses, the numbers of faculty that will be
required to teach those courses, and the extra staff and supplies
that will be needed to support that faculty. Research efforts in
university planning wDuld be better invested in attempting to
understand the order-of
-magnitude effects of proposed policy
changes on various indicators of system performance. 69
It also seems clear that there has been considerably more theorizing
about the usefulness of models than actual implementations. As Urban
noted.
Considerable effort has been put into managerial model building.
But the apparent amount of model implementation, managerial impact
and decision pay-off is small. In the period January 1971 to
June 1973 Management Science: Applications contained over 150
articles, but less than three percent represented implementation
in an organization (used more than once) and only 15 percent more
were applied even once in a real decision situation. 70
68ibid.
,
p. 250.
69oavid S. P. Hopkins, "On the Use of Large-Scale Simulation Models
For University Planning , " Unpublished monograph
,
Stanford University
,
1971, pp. 17-18.
^Glen L. Urban, "Building Models for Decision Makers," INTERFACES ,
Vol. 4, No. 3, May, 1974, p. 1.
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Supporters
The preceding attests to the resistance that has teen encountered
to the adoption of new management techniques in higher education. As
Weathersby noted in 1970, " . . . the accepted folk wisdom of today
seems to be that quantitative analysis has virtually no role in the
political realities and bureaucratic infighting associated with both
the external acquisition of resources and the internal allocation of
resources."71 He hastens to add that he "
. . . fundamentally dis-
agrees with this position. "72
Few argue that quantitative tools are a panacea for institutional
problems. Weathersby makes this point clear when he states, "...
none of these quantitative tools or models addresses all of the problems
confronting college presidents today."73 Seme, however, argue that the
resistance to analytical techniques is based on the urge of some educa-
tors to avoid serious judgment and evaluation.
The 1971 report of the President's Task Force on Higher Education
(Newman Report) takes an unequivocal position on this issue when it
states in its chapter entitled "The Illegitimacy of Cost Effectiveness"
that,
... we are concerned about the widespread resistance to cost
effectiveness thinking in higher education because it is so pro-
foundly anti-intellectual. It rejects reason and it puts a low
value on the time of faculty trained to reason well. Faculties
73
€eorge B. Weathersby, Educational Planning and Decision Making:
The Use of Decision and Control Analysis (Berkeley, California: Ford
Foundation Program for Research in University Administration, University
of California, Paper P-6, May, 1970), p. 1.
7
^Ibid. 73Ibid.
,
p. 18.
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gainst ^ widespread tendency to trivialize theproblem of efficiency in higher education. It is not only afinancial problem but an intellectual one. The iies^ions about
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toJhS ultimate questions about the nature and purposehigher education. These are too important to the colleqesand universities—and too intellectually challenging—to thecolleges to be lightly dismissed as illegitimated
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In a rather cynical appraisal of administrators, Weathersby offers
several reasons for their reluctance.
One reason is that analysis costs money and in the short run, itcosts more money than not doing analysis at all. in this context
we almost always prefer to repeat yesterday's mistakes than toa
^
rt
-
t
?
T1DrrOW S dlsasters
- Another reason is that educational
administrators do not really knew either what to expect or demandiron quantitative analysts or how to respond to the demands of
their analysts;
. . . A third reason is that analysis runs counterto many long established academic traditions.
. . . Furthermore,
current administrators surely feel threatened by old concepts
cloaked in new words and implemented on ccmputers
.
7 6
While sane authors, most notably Dresch, have suggested that the
problem is due to the imperfections and relative unsophisticated level
of development of these tools, Enthoven argues that "... it is
better to be roughly right than precisely wrong,"76 The Newman Report
also ccmes to this conclusion when it states in its discussion of
management in higher education that "... an important point is that
precise analysis is not necessary in order to make significant
74Frank Newman and others, Report on Higher Education (Washington:
U. S. Govt. Printing Office, 1971)
,
p. 32.
^Weathersby, 1970, op. cit.
,
p. 18.
76
Ben Lawrence, George Weathersby and Virginia W. Patterson, The
Outputs of Higher Education (Boulder, Colorado: WICIIE, July, 1970)
,
p. 6, citing Alain Enthoven, 1969.
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improvements. "77
Casasco
' s research also seems to refute the "lack of sophistica-
tion argument" when he concludes that "The tools for comprehensive
university planning are available. If used sagaciously, they can
prevent major blunders in resource allocation and indicate avenues
for effective management. "78
fears of Veblen, Flexner, and Goodman of the new science
of management are not shared by Herbert Simon, a noted writer in the
field of administrative theory. In the late 1950's, he noted that:
1) There is nothing about a computer that limits its symbol-
manipulating capacities to numerical symbols; computers are
quite as capable of manipulating words as numbers.
2) In principle the potentialities of a computer for flexible
and adaptive, cognitive responses to a task environment
are no narrower and no wider then the potentialities of a
human. 79
In another work, he argued that,
. . . human thinking is governed by programs that organize
myriads of simple information processes . . . into orderly,
complex sequences that are responsible and adaptive to the task
environment and the clues that are extracted from that environ-
ment as the sequences unfold. Since programs of the same kind
can be written for computers, these programs can be used to
describe and simulate human thinking. 80
The usefulness of analytical models in higher education receives
considerable support from model developers such as Judy and Levine, and
model users such as Gary Andrew, Keith Evans, Walter Kenworthy,
77Newman, op. cit.
,
p. 30. 78CasasGOf 0p. cit. , p. 26.
7Herbert A. Simon, The New Science of Management Decision (New
York: Harper & Row, 1960), p. 24.
^Herbert a. Simon, The Shape of Automation (New York: Harper &
Row, 1965)
,
p. 81.
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Ton Mason, and others,81 who support ^ utility of ^ plannillgj
and budgeting.
As early as 1969, model developers such as Levine felt confident
that It can now be demonstrated that models such as CAMPUS can be made
to represent an institution and simulate its operations over time. "82
Weathersby and Weinstein in their analysis of the structure of
sane thirty analytical models conclude that "... sane of these models
have proved to be very useful in associating various costs with proposed
activities."83 Their reviev; is not, however, entirely uncritical as
they do point out that "Unfortunately, virtually all models have focused
on inputs to the exclusion of outputs. "84
Koenig, one of the designers of the systems model at Michigan
St^te University, would disagree with Dresch when he states,
The experience and confidence gained in their implementation
(models) will both guide and support subsequent developments
and refinements. These additions and refinements will eventually
accumulate to a realistic and practical set of techniques, pro-
cedures, and simulation programs for all levels of decision-
making
,
i.e.
,
an implemented model of the entire institution. 85
83Their carmentary can be found in Let's End the Confusion About
Simulation Models! (Washington: Management Division, Academy for Educa-
tional Development, September
,
1973)
.
82Levine, 1969 in Minter and Lawrence, op. cit.
,
p. 59.
®
^Weathersby and Weinstein, op. cit., p. 35.
84ibid., p. 39.
83Herman E. Koenig, "A Systems Model for Management, Planning and
Resource Allocation in Institutions of Higher Education," Management Infor-
mation Systems: Their Development and Use in the Administration of Higher
Education, John Minter and Ben Lawrence (eds.) (Boulder, Colorado: WICHE,
1969), p. 40.
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John Keller, an early proponent of the use of models in higher
education, points out that model building is useful in four ways:
1) Development of the model automatically forces a deeper under-
standing of the interactions within the system under study;
unsuspected attributes and linkages are discovered and new
-*-^si.cjfrts into the real nature of the problem are fostered.
2) Models permit the evaluation of a wide range of alternatives
—
surely a key feature of cost/benefit analysis. And, within
a given alternative, they help tract out the cost/benefit
curve so that marginal analysis is possible. Further, where
the interacting variables are numerous or complex, a model
can evaluate the implications of changed inputs or assumptions
in a way quite beyond the powers of the average decision-maker
or analyst or even the judgment of an experienced professional
in the field. Occasionally in these circumstances quite counter-
intuitive answers emerge—and when subjected to empirical veri-
fication are found to be true.
3) Moreover, models help provide a hedge against risk and uncertainty.
They answer the decision-maker's perpetual question, "What if
. .
.?" A model can give him some idea of how the apparently
preferred solution or alternative may vary in effectiveness over
a wide range of less probable, but still conceivable, circum-
stances. This kind of information gives the decision-maker a
better idea of the degree of risk he may be undertaking (or at
least the penalty for being wrong) or may lead to the choice of
an alternative with greater insurance features.
4) Similarly, where low confidence attaches to the most probable
values for key input parameters, models help cope with uncer-
tainty. Input values can be varied over an appropriate range
to: (a) identify those inputs to which the solution is most
sensitive; (b) establish quantitatively the degree of sensi-
tivity; and (c) determine break-even points at which ostensibly
preferred solutions are no longer attractive. 86
Weathersby
,
who was involved in the development of the cost esti-
mation model (CEM) at the University of California, suggests that
"The ease, convenience, and speed of operation and the comprehensive
outputs available make the university cost simulation model an extremely
86John Keller, "The Uses of Models in University Decision-Making"
(unpublished monograph, The University of California, Office of the
Vice-President/Planning and Analysis, November, 1967) citing Warren W.
Gulko, Program Classification Structure (Boulder, Colorado: NCHEMS at
WICHE, January, 1972), pp. 7-8.
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valuable tool for rational planning and resource allocation within the
University. "87
A publication of the Management Improvement Program (MIP) of the
Ohio Board of Regents on planning in the university notes that.
Recently, researchers have developed several computer models
which can assist university planners at calculating the
resource requirements. ... It is recormended that universityplanners seriously explore the utility of such models as aids'to calculating their resource requirements and programs. 88
Rourke and Brooks suggest that "Computer science has reached a
point where mathematical models of universities have been programmed
on computers so that complex policy decisions may be tested on the
model before they are put into effect." 89
Richard Judy and Jack Levine have written and spoken extensively
on this subject as evidenced by their many works in the bibliography
of this work. The original developers of the CAMPUS model have been
most critical of the traditional planning and budgeting techniques. In
their view, the traditional approach.
. . . does not invite the careful review of alternatives. 99
. . . The result is that major changes do not get made in edu-
cational systems in the short run. The system runs on what has
^George B. Weathersby, "Development and Application of a Univer-
sity Cost Simulation Model" (Berkeley, California: Office of Analytical
Studies, University of California, June 15, 1967), pp. 59-60.
"Ohio Board of Regents, Planning — Universities (Columbus, Ohio:
distributed by the Management Division, Academy for Educational Develop-
ment, 1974)
,
p. 33.
"ftxirke and Brooks, op. cit., p. 18.
"Richard W. Judy and Jack B. Levine, A New Too], for Educational
Administrators: A Report to the Corrmission on the Financing of Higher
Education (Toronto : University of Toronto Press, 1965), p. 2.
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been coined the principle of intuitive incrementalism
—where
people sit and think about what they are doing and make a small
change or two in the direction they are going. In particular,
the process inhibits experimentation. It militates quietly but
effectively against the deliberate creation of invigorating
changes. Change is avoided, not created; it is coped with, not
managed. Overall, the institution remains response oriented,
lacking means of asserting initiatives. 91
Judy and Levine are also quick to point out (as are others) that
the use of models is not a substitute for decision-making. They have
noted that,
The model is philosophically and pedagogically neutral. It
does not make decisions. It does not relieve the administrator
of his responsibility for doing so. It just helps him base his
judgment on better and more factual knowledge of his alternatives. 92
Nelson in his optimistic review of the scope of planning in higher
education notes that,
. . . the development of a simulation of the entire
planning process appears to be feasible. . . . The great virtue
of the simulation model is its ability to reveal quickly the
consequences throughout the university structure of any proposed
change in conditions or policies. 93
This view is supported by Wise who suggests that the use of a
simulation model "... can provide the administrator with an integra-
ted view of college operations and, thus, give him new perspectives.
It can provide him with a means of testing alternative courses of
action before choosing.
"
9^
91Ibid., p. 3. 92Ibid., p. 4.
9
-^Charles A. Nelson, "Observations on the Scope of Higher Education
Planning in the United States," Managing the University: A Systems
Approach, Paul W. Hammelman, editor (New York: Praeger ]>ublishers , 1972),
p. 42.
94Fred H. Wise, "Simulation Models in College Planning and Adminis-
tration," Management Information for College Administrators , John G. Bolin,
editor (Athens, Ga: The Institute of Higher Education, 1971), p. 59.
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He further suggests that "A simulation model can become for the adminis-
trator and decision-maker what the laboratory test facility is for the
scientist and engineer." 95
Wilson echoes this sentiment when, in his discussion of the under
-
utilization of computer models in education, he states that "...
simulations of organizations may serve the behavioral scientist in the
same way that simulated models have served engineers. "96
Oliver, who is critical of the uses of models in university
planning because "... the descriptive role has been over-empha-
* **97sized," sees seme hope and suggests that "In the long run university
planning models should be highly useful to help us grasp explicit
relationships among decisions, actions, plans, and outcomes." As others
have observed, he notes that "They (models) are no substitute for good
judgment, but they should reveal the structure of institutional problems,
that, historically, have been obscured by data and have not received
the analytical attention they deserve.""
In his discussion of the development of planning technology,
Schmidltein argues that,
Planning has become more feasible with the development of hardware
and techniques for sorting and manipulating large bodies of data.
95Ibid., p. 60.
96Charles Z. Wilson, "Use of Computer Simulation Techniques in
Educational Planning," Urban Education , 5:5-19, (April, 1970), p. 14.
9
^Robert M. Oliver, "Operations Research in University Planning,"
Analysis of Public Systems , Alvin W. Drake, Ralph L. Reeney, and Philip
M. Morse, editors (Cambridge, Mass.: The MIT Press, 1972), p. 489.
"ibid.
,
pp. 490-491.
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The canputer has been at the center of this development. Ithas made the large scale analysis of data practical by using
SSy£s
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hernatiCal t°°ls °f °Perations research and decision
Finally
,
Andrews seeks to answer those who argue that new
techniques of management stifle initiative when he states that "
conscious strategy does not preclude brilliant improvisation or the
welcome consequence of good fortune. Its cost is principally thought
and hard work which, though often painful, are seldom fatal. "100
Problems of Implementation Previously Noted
Even the most ardent supporters of modeling are quick to point
out that there have been problems in implementation and they do not
delude themselves into thinking that modeling has been accepted with-
out reservation on a wide scale.
As Gulko and Hussain have noted,
Although a number of sophisticated cost simulation models for
higher education have been developed and operated using experi-
mental data for testing and research purposes, these models have
not been widely implemented at operational levels in institutions
of higher education for several practical reasons:
1. Existing demands on the institutional staff and the lack of
sufficient resources for internal management applications
prevent any serious attempt at such implementation.
2. Simulation models in higher education are not sufficiently
proven at this time to warrant a level of confidence suffi-
cient to persuade administrators to change their current
"Frank A. Schmidltein, The Selection of Decision Process Paradigms
In Higher Education: Can We Make the Right Decision or Must We Make
the Decision Right? (Berkeley, California: Ford Foundation Program for
Research in University Administration, University of California, Paper
P-42, October, 1973), pp. 18-19.
100E. P. Learned, C. R. Christensen, K. R. Andrews and W. D. Guth,
Business Policy: Text and Cases (Homewood, Illinois: Richard D. Irwin
Co.
,
1965)
,
p. 145.
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3.
methods of budgeting and planning.
The high cost of implementation are such that many insti-t
~a
1
?
nS <3uest*-on tt1*5 value of implementing an unproven
Prefer to wait for results from other institu-tions before launching into their own program. 101
Seme time ago (1969)
,
Levine pointed out that "... the poli-
tical and personality problems that have to be confronted during an
implementation project (of a model) can ccmbine to form an imposing
barrier that must be broken down. "102 He further sho„s his ^ ^
prejudice of other model builders when he argues that "Few university
administrators are accustomed to using the type and volume of informa-
tion that can be provided by a good system analysis group." 103
Several authors have noted the importance of managerial involve-
ment. As Urban noted,
Experience with managerial implementation (of the model) has often
indicated acceptance is most easily obtained frem decision makers
who 'suffer' through the development. This implies that diffusion
horizontally and vertically in the organization will be most
successful when new managers are involved and feel that they are
building their own model. . . . Not only will this promote
ccrrrnitment , understanding, and a feeling of control in the managers,
but it also provides benefits for the manager. Seme managers feel
that the exercise of model specification and building are as
valuable as computerized usage since it helps them internalize a
previously unstructured problem. 1° 4
He further notes that "... during continuing use of most systems, a
long run sustaining effort is required to respond to changing needs,
train new personnel, and obtain commitment."^05
1°
-^Warren W. Gulko and K. M. Hussain, A Resource Requirements
Prediction Model (RRPM-1) : — An Introduction to the Model (Boulder,
Colorado: NCIHiMS at WICHE, Technical Report No. 19, Oct., 1971), pp. 1-2.
l^Levine, 1969 in Minter and Lawrence, op. cit. , p. 59.
l° 3Ibid., p. 65. ^-°^Urban, op. cit., p. 9. 105ibid. , p. 10.
49
Gonyea supports this notion in her conclusions when she states
that,
+-Ha+-* 4-v.
* <
r
reatlon of 311 effective planning system requiresthat the administrators be directly involved every step L
a?^ls^rative decision maker contributes his entrepre-
u
instincts to the design of a planning systLin two ways. He participates in the building of a model whichbecanes an organi^d
, systematic description of his own mentalimge of his basic responsibility.
. . . Second, he must expressquantitative judgments regarding goals, alternatives, expec-tations priorities, uncertainties, etc., implied in the nod£he has helped structure. 106
In his conclusion, Wartgow identified some significant problems
as follows:
Institutions that relied primarily on university personnel during
implementation experienced more difficulty than institutions that
utilized the services of the firms that developed the models. 107
He also focuses on the problem of participation, education, and ade-
quacy of the data base when he noted that,
. . . a lack of wide and active participation by university
personnel during initial stages of implementation, appears to
have influenced the extent of future utilization of the model. 108
Further, in-service sessions and in-service materials influence
the extent of utilization of simulation models. 109 And, the
accuracy of the data base in the initial use of the model has
tended to influence the extent of future utilization as well as
the degree of user confidence and future simulations. H° Finally,
he suggests that a high level administrative conmitment to
planning stimulates the use of simulation. 111
Wallhaus suggests that "... modeling efforts should be directed
toward analysis of 'discretionary resources'. One of the initial steps
should be to identify resources which the institution can control,
10
^Gonyea, op. cit., p. 264. 107Wartgow, op. cit. , p. 205.
108ibid., p. 206. 109Ibid.
,
p. 207. 110Ibid. , p. 210.
111Ibid., p. 212.
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since it is useless to determine "optimal levels" and then not be able
to implement or influence the associated resource allocations." 112
In reporting the results of project PRIME (Planning Resources In
Minnesota Education)
, Cortes concluded that "... the amount of
data collection is significant, if an automated data base is not avail-
able."113
Reflecting on the experience of the American Management Associa-
tion in conducting courses and seminars over a number of years, Enell
indicated that they (AMA) were troubled by a number of instances where
people talked up, listened carefully, sounded convinced that the process
would work in their home organizations, but while a few organizations
did something, for the most part, others did nothing because they said
that the climate was unacceptable. While he was referring to the process
of planning, his comments describe quite well the attitude towards
modeling that prior studies and the literature reflect. He also noted
that problems have arisen because educators are planning for the wrong
reasons. Paraphrasing his remarks he said that in the last five years
the planning process in higher education has been adopted because
administrators have been concerned with short-term priorities. The
concerns have been student unrest and an unsure funding posture rather
than a concern for a systematic planning policy for the future that can
112Wallhaus, op. cit.
,
pp. 139-140.
113David C. Cortes, "Project Prime: A Test Implementation of the
CAMPUS Simulation Model , " Managing the University: A Systems Approach ,
Paul W. Hammelman, editor (New York: Praeger Publishers, 1972) , p. 103.
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focus on the goals of the organization. 114
It is evident that the literature reinforces this author's preli-
minary assumption that there are conflicting points of view as regards
the applicability of the techniques of management science, especially
the use of analytical models, to higher education administration.
Ihere is clearly a lack of information about the implementation
and use of analytical models in higher education administration. Con-
ference proceedings, journal articles, and to seme extent chapters in
books do report the experiences of specific institutions using a model.
The literature did not reveal any comprehensive survey of the implemen-
tation of models on a nationwide scale, and it was in this context
that the research effort was begun.
H^These carments are paraphrased from a January 23, 1975 telephone
conversation with Dr. Enell.
CHAPTER III
METHODOLOGY
Assumptions
The main assumptions are that few representatives of institutions
using models perceive that a considerable number of objectives have been
satisfied and thus consider the model a failure or only somewhat success-
ful and that there are discernible reasons for the failure of decision-
makers in higher education to utilize models successfully.
The following assumptions were used as the general guidelines for
the study and were the basis for the design of the survey instrument:
1. Institutions that are perceived by their members as disposed
to acceptance of innovation and new ideas demonstrate greater success
with the use of models.
2. The most important perceived institutional need for the use of
a model is the requirement for a forecasting ability.
3. Ccmriitment of the organization at a sufficiently high level to
implement and use the model is the most important variable affecting
success
.
4. The cost of the model is the most important factor in the decision
to select a particular model.
5. The individuals who were substantively involved with the
implemen-
tation and use of the model in its early stages (project leaders) are
more
likely to perceive that the model is useful than administrators
who became
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involved at a later date.
6. Models are used more frequently at the middle management level
than by Vice-Presidents and Presidents.
7. Use of models is not integrated with institutional data
collection and processing.
8. Few institutions base administrative decisions on the results
of models and thus models have not been used extensively in day-to-day
decision-making
.
9. Models find most frequent use as a long-range planning tool.
10. The degree of success experienced by institutions varies based
on the particular model used.
11. The type of institution utilizing the model will affect the
relative measure of success enjoyed. Institution type ranges frcm two
year institutions to universities offering doctoral degrees as well as
the distinction between public and private institutions.
Research Design
The research design and the analysis of the data collected focused
on the perceptions of the respondents to a questionnaire. Statistical
techniques were used in the analysis of the data, but the perceptual
approach was also relied upon. As has been pointed out in a prior study,
"The measure of a respondent's perceptions will be more significant than
the physical reality. This is true because it is usually the respondent's
perception of reality which influences his behavior, not the physical reality.
•^Walter K. Evans, "Management Information Systems in Higher Education
(unpublished doctorate dissertation, University of Michigan, Ann Arbor, 1972),
p. 7.
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In order to test the assumptions
,
a questionnaire was designed and
administered to project leaders, and academic and financial administrators
of all institutions identified by the developers of the modeling systems
selected for inclusion in this study. This provided three possible
contact points within each institution and permitted analysis of each
group's response and comparison of the responses of individuals with
varying job descriptions and responsibilities.
As the review of the literature indicated, prior studies dealt with
limited samples
,
and the use of the personal interview as a means of
securing the necessary data frcm the primary sources was possible. In
view of the fact that all users of the models were asked to respond in
this study, the questionnaire seemed to be the most appropriate form to
gather data for analysis. This conformed to Evans' admonition that
"Further studies might also strive to cover more people ... to assess the
2
differences in a broader range of functional roles "
The research design included an extensive review of the literature
to determine the extent of prior research and to identify the computer
analytical models currently available for use as general institutional
models in institutions of higher education in the United States. From
this list (identified in Chapter II) , four of the most frequently utilized
were selected for inclusion in the study. These are as follows: CAMPUS,
HELP/PLANTRAN, KRPM and SEARCH.
Instrumentation
The instrument utilized in determining the users' perception
of the
^Ibid., p. 162 .
55
relative success or failure of the use of the model was a questionnaire.
While there was significant opportunity for respondents to reply in
narrative form, the questionnaire relied heavily on a four-point scale
in which each respondent was asked to indicate his/her degree of agreement
or disagreement with a series of statements. This is an accepted method
used by social scientists to improve the accuracy of expressed opinions,
as pointed out by Best in 1970.3 The use of the four categories, as
opposed to the often used LIKERT Scale of 1 to 5, was selected to avoid
neutral responses. As pointed out by Allen (1973), there is, "... a
tendency of people to avoid taking an extreme stand and to choose the
'middle' answer on a question. . . . One approach to the central tendency
problem is to use an even number of categories for your questions, thereby
forcing your respondent to take one side or the other.
Another concern in designing the questionnaire was to provide in-
ternal consistency checks within the questionnaire in order to preclude
the introduction of response error bias (Sax, 1968)
.
Design For the Collection of Data
The steps listed below were followed in the collection of data.
1. A letter (see Appendix A) was sent to each of the firms that
supplied the models identified in the review of the literature
asking them to provide a list of all institutions that have
3John W. Best, Research in Education (Englewood Cliffs: Prentice Hall
1970)
.
^George R. Allen, The Graduate Students' Guide to Theses and Disser^
tations (San Francisco, California: Jossey-Bass, 1973), p. 54.
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"access" to their respective systems. The word access is signi-
ficant, since there was no assurance that institutions acquiring
a modeling system were in fact using them. This was followed
by a second letter (see Appendix B) to non-respondents. Finally,
telephone calls were made to a few suppliers in an attempt to
solicit the desired information.
2. The firms were also asked to identify the individual (project
leader) in the institution who was responsible for the implemen-
tation of the model.
3. The pilot test of the survey instrument (questionnaire) consisted
of a critical review by recognized authorities in the field. A
letter (see Appendix C) was sent to the following individuals:
Keith Evans, Warren Gulko, Marvin Peterson, William Shoemaker,
Jerome Wartgow and George Weathersby. All except Wartgow responded.
4. A letter (see Appendix D) was sent to the individuals identified
by the four firms asking thorn to respond to the questionnaire
(see Appendix E) and to identify the key academic and financial
administrators at their institution who had the most involvement
with the use of the model and were capable of assessing its use-
fulness. This was followed up by a second letter to a selected
list (20) of non-respondents in a further attempt to solicit
responses
.
5. A letter (see Appendix F) was sent to the two administrators
identified by the project leader asking them to respond to an
abbreviated questionnaire (see Appendix G)
.
6. The letter of transmittal sent with each questionnaire
explained
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the purpose of the research and offered to send a copy of the
findings to the prospective respondents
.
The timetable for the steps outlined above was as follows:
#1 and #2 - October 1974
#3 - April 1975
#4 - May - June 1975
#5 - June - August 1975
Data Analysis
The main purpose of the study and, thus, the analysis of the data,
was to determine the factors that influence the success/failure of the
use of a general institutional model in institutions of higher education
in the United States.
The questionnaire was designed to permit the analysis of the data
and determine if there was a relationship between success/failure and:
1. Commitment by the officers of the institution to utilize
the model
2. Pole of the vendor
3. Predefined statement of objective for the model
4. Use of consultants
5 . Systematic evaluation
6. Adequacy of the data base
7. The organizational unit responsible for implementation and
maintenance
8 . In-service education
9. Confidence in the art of modeling
10
Commitment to planning
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11. The specific model used
12. Type of institution
The data were also analyzed with a view to identifying the factors
that influenced the selection of the particular model and the effort and
dollars required to implement the system.
As noted earlier, there were three potential contact points at each
institution, thus improving the reliability of the data collected. This
permitted the analysis of responses by respondent type, i.e., project
leader, academic administrator, and financial administrator
.
Finally, the data were analyzed by institution type (highest degree
offered and public/private institutions) to determine whether or not this
is a variable worth considering as one evaluates successes and failures
of model usage.
CHAPTER IV
FINDINGS
The purpose of this study was to examine the extent to which
models have been and are currently being used in higher education
administration. As was noted in Chapter I, the study was designed to
identify: a) the reasons for model selection, b) the problems and
successes of implementation, and c) user perceptions of the usefulness
of models in decision-making and planning.
The results are reported in several parts. First, the process
of identifying the users of the models is reviewed. This is followed
by an analysis of the data obtained from this process. Secondly, the
responses frcm the mailing of the questionnaire to project leaders is
reported along with some analysis of the respondents and responses.
Thirdly, the responses of the questionnaire to academic and financial
administrators are examined and seme analysis of these data is pre-
sented.
Finally, the results of the analysis of both mailings is reported.
The results of tests for significant variables and comparison of
groups are also included.
Institutions with Access to Models Identified
Several letters (Appendix A and B) were sent in November and
December of 1974 to the developers of CAMPUS, PIANTRAN, RRPM, and
SEARCH to identify the institutions that had access to their system.
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The word access is significant, since a number of institutions have
either ordered a model (especially RRPM) because of its low cost or
have access to CAMPUS, PIANTRAN, or SEARCH because they participate
in a consortium but may have never utilized than. The developers
were also asked to identify the individual at each institution who
is or was responsible for the implementation of the model, and who
is capable of assessing its usefulness.
This query resulted in the identification of 394 users, and
these are summarized by model by state in Table 1. The number of users
of CAMPUS (46) , PLANTRAN (59) , and SEARCH (9) for a total of 114 rep-
resents a threefold increase since 1971. In that year, Wartgow
identified 37 users of these same models as follows: CAMPUS (10),
HELP/PIANTRAN (17), and SEARCH. ^ This author was not able to ascer-
tain the increase in the number of RRPM users since 1971, since prior
research (most notably Evans) did not provide this information.
This represents 346 institutions from 45 states, the District of
Columbia, and Puerto Rico; 43 Canadian institutions frcm seven pro-
vinces; and five foreign institutions representing four countries.
A summary of institutions with access to these systems by insti-
tution type (the highest level of offering by state) is found in Table
2 .
The Higher Education Directory classifies 296 (75%) of the 394
institutions as public, while 98 (25%) are classified as private
^Jerome F. Wartgow, "An Assessment of the Utilization of Computer
Simulation Models in the Administration of Higher Education" (unpublished
doctoral dissertation, University of Denver, 1972) , p. 9.
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TABLE 1
State
INSTITUTIONS WITH ACCESS BY STATE AND MODEL
Total CAMPUS PLANTRAN RRPM SEARCH
Arkansas 1
Alabama 4
Arizona 2
California 12 1
Colorado 9 5
Connecticut 5 1
District of Columbia 4 1
Florida 11
Georgia 3
Iowa 16
Idaho 3
Illinois 21
Indiana 8
Kansas 13
Kentucky 6 2
Louisiana 4
Massachusetts 10 1
Maryland 7
Maine 2 1
Michigan 10
Minnesota 4
Missouri 17
Mississippi 2
Montana 1
North Carolina 22
North Dakota 2
Nebraska 6
New Hampshire 1
New Jersey 16 2
New Mexico 3
New York 28 2
Ohio 14 1
Oklahoma 3
Oregon 2
Pennsylvania 23
Rhode Island 5
South Carolina 2
South Dakota 4
Tennessee 4
1
1
12
1
7
1
11
17
3
1
1
1
1
1
1
1
1
1
3
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TAHLE 1 (cant'd)
State Total CAMPUS PLAT7TRAN RRPM SEARCH
Texas 8 8
3Utah 3
Virginia 6 1 5
Vermont 1 1
Washington 4 4
Wisconsin 10 4 1 5
West Virginia 2 2
U.S. Total 344 22 58 255 9
Canada 43 24 1 18
Puerto Rico 2 2
Foreign
_5
_____
_5
Other Total 50 24 1 25
TOTAL 394 46 59 280 9
institutions
.
Mailing of the Survey Instrument to Project Leaders
The questionnaire (Appendix E) was sent in May of 1975 to
394 institutions that were identified by the vendors as having access
to one of the four models. Excluded from the mailing were carmercial
firms and institutions that were duplicates (appeared twice) on one
of the vendor lists. Institutions that appeared on more than one of
the vendor lists were included. Table 3 indicates the number of
questionnaires mailed by model and the percentage of the total group
that each model represents.
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TABLE 2
INSTITUTIONS WITH ACCESS BY STATE AND HIGHEST LEVEL OF OFFERING*
1 & &
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w 6 w P
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ns a)
g -h oO P
P
P rtj 1
fd
s
r—
1
w >iP o
State Total <N ^
i <d
U a s
Arkansas 1 1
Alabama 4 i 2
Arizona 2 1 1
California 12 5 2 2 3
Colorado 9 2 1 4
Connecticut 5 3 2
District of Columbia 4 2 2
Florida 11 8 2 1
Georgia 3 2
Iowa 16 3 4 1 1 6
Idaho 3 1 2
Illinois 21 6 5 5 5
Indiana 8 2 3 3
Kansas 13 6 5 2
Kentucky 6 1 3 2
Louisiana 4 4
Massachusetts 10 1 1 3 5
Maryland 7 3 1 1 1
Maine 2 1 1
Michigan 10 2 1 1 6
Minnesota 4 2
Missouri 17 3 8 2 4
Mississippi 2 2
Montana 1 1
North Carolina 22 7 2 7 3
North Dakota 2 1 1
Nebraska 6 3 1 2
New Hampshire 1 1
New Jersey 16 10 3 2 1
New Mexico 3 1 2
New York 28 7 1 1 5 14
Ohio 14 2 1 2 9
Oklahoma 3 2 1
Oregon 2 2
Pennsylvania 23 4 1 7 3 8
Rhode Island 5 1 1 2
i
io
CO
•O
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m
1
2
1
1
1
2
3
1
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TABLE 2 (cont'd)
State Total
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South Carolina 2 2
South Dakota 4 1 1 2
Tennessee 4 1 2 1
Texas 8 2 1 3 2
Utah 3 1 2
Virginia 6 2 1 2 1
Vermont 1 1
Washington 4 3 1
Wisconsin 10 3 2 2 2 1
West Virginia 2
—
_1
— —
1
U.S. Total 344 83 45 48 32 121 17
Canada 43 21 19 2
Puerto Rico 2 2
Foreign
_5
— — — —
_2 _3
Other Total 50 21 23 5
TOTAL
Numbers 394 104 45 48 32 144 22
Percentage 100 26 11 12 8 37 6
*Highest Level of Offering is taken from the Education Directory
1973-74, by Hazel C. Poole, Washington: U. S. Office of Education,
p. XXIII. A category was added to code State Agencies, Boards, Canmi-
ssions or Ministries.
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TABLE 3
MAILING OF QUESTIONNAIRE TO PROJECT LEADERS
CAMPUS PLANTRAN RRPM SEARCH Total
Number 46 59 280 9 394
Percentage ' 12 15 71 2 100
Response to First Questionnaire
Responses were received throughout June, July, and August of 1975
and the last questionnaire ms received on August 29, 1975. The number
and percentage of responses by model is indicated in Table 4.
The fifty percent response was more than adequate to proceed with
the analysis of the data collected.
The response by institution type (highest level of offering) is
illustrated in Table 5. This closely approximates the distribution
of the total population indicated at the end of Table 2.
The number of public institutions that responded was 146 (73.4%)
and 53 (26.6%) are classified as private. This is a nearly perfect
fit with the total population which was 75 percent public and 25 percent
private.
The responses by state are summarized in Table 6. The total
responses represents 180 institutions frcm 42 states and the District
of Columbia; 18 Canadian institutions from three provinces and one
foreign institution.
The distribution of responses by the job classification of the
respondents is indicated in Table 7. These data are notable because
over 60 percent of the responses are from either individuals
associated
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with canputer centers or offices of institutional research/analytical
studies. This is not surprising since the survey instrument was
sent to individuals who were identified as project leaders by the
model developers. It should be noted, however, that in several
cases the respondent was scmeone other than the project leader.
Data gathered on the positions of the individuals who initiated
the search for the modeling system (Table 8) revealed that the percen-
tage who occupied canputer and institutional research positions was
lcwer (23% vs. 60%) than that indicated by respondents (Table 7)
.
This is, nevertheless, significant by virtue of their constituting the
largest group, 12 percent and 11 percent respectively. Planning offices
initiated the search in seven percent of the cases, and 37 percent
indicated that they either did not know oi did not respond. The low
participation of academic administrators (5.5%), and to a lesser extent
financial administrators (8%) in initiating the search for a model, seems
to support the contention often encountered in the literature that the
impetus for implementing models is coming frcm technical individuals
within the organization and not administrators.
The respondents were asked to identify the model currently in
use at their institution. An examination of the lists supplied by the
vendors revealed that in excess of twenty institutions appeared on
more than one list. It seemed clear that they were assessing the
various models and evaluating which best suited their needs. Thus,
the importance of the question about current utilization.
RESPONSES
BY
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RESPONSES BY STATE AND MODEL
State Total
Arkansas 1
Alabama 0
Arizona 2
California 9
Colorado 6
Connecticut 4
District of Columbia 3
Florida 8
Georgia 2
Iowa 9
Idaho 1
Illinois 7
Indiana 6
Kansas 4
Kentucky 3
Louisiana 2
Massachusetts 4
Maryland 3
Maine 2
Michigan 5
Minnesota 2
Missouri 8
Mississippi 1
Montana 1
North Carolina 14
North Dakota 1
Nebraska 1
New Hampshire 0
New Jersey 6
New Mexico 2
New York 15
Ohio 7
Oklahoma 2
Oregon 2
Pennsylvania 11
Rhode Island 2
South Carolina 2
South Dakota 3
Tennessee 0
Texas 5
Utah 2
Virginia 4
Vermont 0
Washington 2
Wisconsin 5
TABLE 6
TO WHICH THE INSTITUTIONS HAVE ACCESS
CAMPUS PLANTRAN KRPM SEARCH
1
2 1
1
1 1
6
0
2
2 0
0
1
4
10
2
1 2
1
1
1
0
1
3 0
1
0
2
8
3
2
1
8
2
3
1
7
6
2
1
2
4
2
1
5
1
4
1
1
4
1
1
0
4
2
10
6
2
2
10
2
1
3
0
5
2
3
0
2
2
0*
1
0
0
1
1
2
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TABLE 6 (cont' d)
State Total CAMPUS PLANTRAN RRPM SEARCH
West Virginia 1 1
U.S. Total 180 16 28 131 5
Canada 18 14 1 3
Puerto Rico 0 0
Foreign
_JL JL
Other Total 19 14 1 4
TOTAL 199 30 29 135 5
*A zero in a column indicates that, although seme institutions
in that state were identified by the vendors as users of the model,
none responded.
The surrmary of the number of institutions utilizing various models
appears in Table 9. Sane institutions (ten of those reporting) chose
to design their own model after reviewing the elements of one or more
of the others. Twenty-one institutions did not indicate which of the
models were in use. They were not included in their original group
unless there were other indications on the questionnaire that they
were indeed using one or the other of the models. The respondent might
have forgotten to respond or deemed it redundant since the questionnaire
was clearly coded C, P, R, or S. On the other hand, they indeed might
not be using a model as 13 of the 21 specifically stated.
One of the problems in interpreting the data in Table 9 is that
the question dealt with the model currently utilized. It is quite
possible that an institution utilized a model such as RRPM and then
decided to design its own or may have initially used CAMPUS or PLANTRAN
and later used RRPM. This would account for the institution
appearing
)ENTS
BY
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on one vendor list while they identify themselves as the user of
another model.
The responses to the question of which year the model was
implemented are reported in Table 10. The 21 questionnaires that
specified that none of the models were in use were excluded from this
Table. Consequently, the total number of responses considered is
178. In subsequent analysis, whenever N = 178 this indicates that
the 21 non-users were excluded. They were not excluded, however, in
those analyses calling for the respondent to offer his perception on
the usefulness of models.
The trend indicated in reviewing the total implementations by
year is definitely upward. The range is approximately 1 percent in
1969 to 21 percent in 1973 and 1974. This data was collected in mid-
1975 and if one were to assume that the implementations in process will
be complete by year end, this would result in a total of 40 (30.6%)
implementations in 1975.
The number (47) who did not respond is high. Whether this indi-
cates that the respondent did not know or whether the model is in the
process of implementation is impossible to determine from these data.
A few did carment that the model was merely tried but never fully
implemented.
Viewed graphically in Table 11 a clear upward trend emerges. One
could argue the slope of the line if one were to smooth out the graph,
but little doubt remains that a multifold increase has occurred in the
number of institutions implementing models and current activity remains
high.
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Examining the year of implementation by the public/private classi-
fication of the institutions (Table 12) , we find that the total closely
approximates the initial 75/25 distribution. It seems that public
institutions became involved with the use of medels at an earlier date
and have sustained their interest. Table 11 also graphically depicts
the growth of model usage by public and private institutions. The
increased utilization by public institutions has closely paralleled the
overall growth in the use of models. On the other hand, private insti-
tutions started utilizing models later and have shewn a more moderate
growth pattern.
The summary of the year in which models were implemented is
presented in Table 13. It seems clear, and perhaps surprisingly so,
that two-year institutions were the early users of modeling techniques
and that boards of higher education and coordinating commissions were
the last to begin utilizing models. The early participation of two-
year institutions can be directly related to the use of CAMPUS by the
two-year institutions in Ontario. A review of Table 10 reveals that
five of the six users in 1969 and 1970 were CAMPUS users and Table 13
identifies these same users as two-year institutions.
Many would like to think that the selection of such a system con-
sists of a systematic process that begins with a statement of objectives,
and sets forth benchmarks for evaluation, and perhaps even establishes
an evaluation process. In responding to the question of whether or
not a statement of objectives that the model was to serve was prepared,
73 (57%) of the 128 respondents answering this question answered nega-
tively. Of the 55 responding in the affirmative, thirty-nine answered
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the question about what concern this statement reflected. Thirty-two
of these indicated that the concern was institutional in nature while
five indicated that it was externally motivated. In 75 percent of the
responses (96)
,
an individual made the decision to acquire the medel
as opposed to a cciiiuittee or a consultant. The words of one respondent
seem to echo the prevailing sentiment, "I just decided to install it,
and try it."
The respondents were asked to identify the three most important
objectives to be satisfied by the implementation of the model. A
review of Table 14 reveals that 29 percent of the 123 who responded
to this question identified the need for a forecasting ability as the
single most important objective (Rank 1) to be served by the model's
implementation
,
while 17.9 percent indicated as the prime objective the
production of more useful data, either for day-to-day institutional
management or for the allocation of increasingly scarce resources.
Twenty-five percent of the respondents also selected the first two of
these three reasons as the second (Rank 2) most important objectives.
The need for integration of institutional data and the require-
ment for better data to react to external queries were of secondary
importance and received reasonably high secondary rankings of 19.7 and
13.1 percent respectively.
A survey of these objectives by the public/private classification
of the institution is presented in Table 15. While the need for a
forecasting ability ranks first for both public and private institu
tions, the need seems much greater in the private sector.
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The higher ranking of the requirement for more useful data for day-to-
day management is perhaps a reflection of the plight of private colleges.
Surprisingly, item 7 (allocating scarce resources) was ranked lower
by the private than the public institutions. Finally, because none of
the private institutions ranked external political requirement as the
primary factor, this is clearly not a concern to them.
Forty percent of the total respondents indicated that the initial
objectives were defined by academic administrators, and 37 percent
indicated that financial administrators were responsible.
There is sane indication in the literature that institutions were
implementing models because funding was available, not necessarily
because they felt this was a prerequisite to better management. Sixty-
two individuals (64%) of the 97 responding to this question felt that
the model currently in use would have been selected whether or not
funds had been forthcoming from an outside source. While this repre-
sents a clear majority, the fact that 37 institutions (36% of the
responses) would not have implemented the model is significant. Of
these, 16 indicated that 100 percent of the funds were received frcm
outside sources. It is impossible to determine what the response might
have been if all 394 potential users had responded. Even if the per-
centage were half of 37, it would represent a significant number of
institutions. Without outside funding, same of these institutions might
have selected a less costly model or approach but additional research
in this area would assist in determining the true commitment of in-
stitutions to modeling.
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The respondents were asked to rank in order of importance the
three reasons why the specific model was selected. An examination
of Table 16 reveals that of the 132 who responded, 26.5 percent iden-
tified low acquisition cost as the single most important reason (Rank
1) why the model was acquired. The fact that key administrators
wanted to implement the model was ranked first in 13.7 percent of the
responses. Ease of initial implementation and of use on a continuing
basis and sophistication of the model were the other possible responses
most frequently cited (6 - 7%)
.
A sizeable number (22) wrote in the reasons for selection but
there wasn't any carmonality of response to weight these heavily.
Low acquisition cost and ease of implementation were the most
frequently noted second and third rankings. The fact that the model
was supported by existing computer equipment and the reports output
by the model were also important second rankings gamering approximately
10 percent of the responses.
The fact that RRPM can be acquired for the cost of reproducing the
software while the others cost in the thousands may have influenced
the above data. For this reason, the following table (17) shows the
distribution of reasons for selection by model.
The three most important reasons that users of CAMPUS selected
the model are sophistication of the model, availability of external
funds and the fact that it was imposed on them by another group (Other
category write-ins) . Each of these were ranked first on 16 percent of
the responses. PLANTPAN users checked low acquisition cost in 43.8
percent of the cases and ease of initial implementation ranked second
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with 18.8 percent. As suspected, lew acquisition cost was the prune
reason that RRPM was acquired. Thirty-one percent of the 87 RRPM users
responding ranked this first and 16.1 percent indicated that the reason
was that key administrators wanted it. The Other category was indi-
cated by 19.5 percent of the respondents but again, there wasn't a
cannon thread among the reasons written in.
The effect of model usage on the organizational structure was of
sane concern and only 26 percent indicated that an organizational unit
was created to inplement the model. For those institutions that did
create such a unit, 19 percent reported to middle management and 81
percent reported to upper management.
Although the number of respondents who chose to indicate how
many individuals worked on the project of implementation was relatively
small (50) , the data is nevertheless indicative of the level of corrmit-
ment required to support modeling. These data are summarized in
Table 18.
TABLE 18
NUMBER OF PEOPLE ON PROJECT
Total
Number of People 1 2 3 4 5
Number of Institutions 10 12 12 4 12 50
Percent 20 24 24 8 25 100
Procedurally , 56 of the 129 (43 .4%) individuals responding
question indicated that their institution had established a process to
evaluate implementation . Seventy-three percent of these same individuals
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indicated that the evaluation was periodical as opposed to one final
assessment.
Ninety-four (47%) respondents indicated that the use of the model
was considered a pilot project at their institution. Forty (20%) in-
dicated that it was not a pilot project and 65 (33%) did not respond.
These data suggest than an evaluation was being performed even when
a formal evaluation process was not established.
Thirty-nine institutions indicated that the model was not utilized
since the original implementation. This count, together with the 21
respondents who had access to a model but were not using it (noted in
Table 9), represent a significant percentage (30) of the total respondents.
This would seem to indicate dissatisfaction on the part of these insti-
tutions with their experience with the model.
Viewing these data frcm another perspective, the fact that only
20 percent did not utilize the model after completion of the pilot
project is suggestive of a high degree of satisfaction. Unfortunately,
it is not known whether there were original plans to use the model beyond
the pilot project but it is rather doubtful that institutions would ex-
pend the time and money on such a project and not have plans for its
continued use.
The role of consultants in computer related endeavors has been
much maligned and they have sometimes been accused of creating a need
much as defense contractors influence the needs and desires of the
military establishment. Twenty-nine percent of the institutions required
the assistance of consultants in sane capacity to assist in
implementa-
tion. Of those utilizing consultants, nearly 90 percent
checked the
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consultants role as that of assisting implementation, 66 percent
(multiple responses were possible) indicated that staff training
was the consultants role, while in 28 percent of the cases the con-
sultants implemented the system, and, finally, 25 percent of those
utilizing consultants had them maintain the system on a continuing
basis.
The amount of time required to implement the system was recorded
as one year or less by 71 percent of the 107 users who responded to
this question. Thirty-five percent stated that it required three
months or less to get the system operational. The distribution of re-
sponses is reported in Table 19.
Questions of cost both from the standpoint of initial investment
and continued cash flow have been key considerations in the decision
to use modeling as reported in the literature and in this report (see
Tables 16 and 17) . Cost overruns have not been unccmmon in ccmputer
projects and this researcher was anxious to gather some hard data on
modeling costs.
The total costs of implementation (software, people and computer
time) are illustrated in Table 20 along with the annual operating costs.
While the data presented in this table suggests that a definite
monetary comrutment is required, more precise data could have been
collected with a more carefully designed survey instrument. Clearly,
the high response in the 0 - $25,000 range leaves one with the need to
know the actual distribution within that range and the mean costs of
all institutions reporting. This is especially true of operating costs
since these should be less than initial start-up costs.
00
0
0
0
0
0
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1
1
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TABLE 19
TIME REQUIRED TO OPERATIONALIZE SYSTEM
Months Number of Institutions Percent
1 11 10.3
2 11 10.3
3 16 15.0
4 4 3.7
5 1 0.9
6 14 13.1
7 3 2.8
8 2 1.9
9 3 2.8
0 11 10.3
3 2 1.9
5 2 1.9
6 8 7.5
9 1 0.9
10 1 0.9
0 13 12.1
6 1 0.9
0 3 2.8
107 100.0
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When asked to what extent actual costs exceeded budgeted costs,
only a few institutions (8) indicated that costs had exceeded budget
by as much as 33 percent.
The remainder of the data collected with the questionnaire to
project leaders dealt with the individual's perception of the useful-
ness of, and problems and successes of, the use of models both at their
institution and in higher education. These data were also collected
in a second questionnaire to administrators and will be analyzed in-
dividually and in comparison with the administrators responses follow-
ing a description of the data collection processes followed for this
second instrument.
Survey of Academic and Financial Administrators
The project leaders (respondents to the first survey) were asked
to identify the key financial and academic administrator at their
institution who have had the most involvement with the use of the model
and were capable of assessing its usefulness.
One hundred and two of the 199 individuals responding (51.3%)
listed at least one administrator whcm the respondent considered had
sufficient exposure to make this appraisal.
A total of 143 administrators were identified and a second ques-
tionnaire (see Appendix G) was mailed to academic and financial admin-
istrators beginning in June of 1975 and extending through August.
This instrument was mailed as receipts were received frcm the mailing
to project leaders.
It is significant that 97 questionnaires did not identify any
93
individuals whan the respondent felt could Garment on the usefulness
of the model. Even if one were to discount the 21 institutions noted
in Table 9 above that indicated that none of the models were being
utilized, this leaves 76 that are utilizing a model, yet the project
leaders did not feel that any academic or financial administrators
had sufficient exposure to the use of the model to conmsnt on its
usefulness
.
In a few instances, the respondent did note that the individuals
responsible for implementing the model and the administrators who were
most involved with its use had since left the institution and no one
was currently using the model. What seems more common are the 23
individuals who remarked that the model was being used by the computer
center staff or office of institutional research but was not being
used by any other administrators.
The following table (21) identifies the number of individuals
identified to whan the second questionnaire was sent by model grouping
as well as the responses to the second questionnaire by these same
groupings
.
The percentage of response frcm the second mailing closely approx-
imates the percentage in the first mailing. The returns are compared
in Table 22. You will note that the return of 49.7 percent is within
a percentage point of the first mailing. Conparing Table 21 with Table
4, you will also note that the percentage of distribution by model is
also very similar.
Of the 71 responses, forty classified themselves as academic
administrators and thirty-one are financial administrators.
OF
MAILING
AND
RESPONSE
-
SECOND
QUESTIONNAIRE
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The following table (23) is the distribution of responses by job
classification
.
The goal of the second mailing was to solicit the perceptions of
non-technical individuals on a series of questions concerning their
experience with the use of the model and the applicability of this
technique in higher education administration. Reviewing Table 23, it
seems that this was successful since 60.6 percent of the respondents
were either Chief Academic or Financial Officer and another 2.8 per-
cent were Presidents.
As noted in the methodology, the range of responses was one through
four with one indicating a lcwer degree of satisfaction and four a high
degree of satisfaction.
The following analysis deals with both groups of respondents:
the project leaders ( n = 199) and academic/financial administrators
( n = 71) . There is considerable overlap in job function between these
two groups. Reviewing Table 7 (Respondents to the Questionnaire to
Project Leaders)
,
we find that a considerable number of respondents
would not have been expected to complete the questionnaire to project
leaders. Such is the case with the three Presidents, 17 academic
administrators and 21 business officers. Similarly, it wasn't expected
that 12 (16.9%) of the respondents to the second questionnaire would
be Directors of Institutional Research/Studies. For these reasons, the
responses will be analyzed as a total group ( n = 270) as well as in
individual groups.
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In view of the fact reported earlier, that in 75 percent of the
cases an individual made the decision to acquire the model, the like-
lihood that the respondents participated in the identification of the
objectives to be used is not very great. This piece of data was not
known at the time of the mailing of the second questionnaire. Conse-
quently
,
the administrators were also asked to rank order the three
most important initial objectives. These data are reported in Table
24 .
highest ranked reasons were the need for forecasting ability
(40 . 3 %) and the requirement for better data required to allocate in-
creasingly scarce resources. These rankings are conpared with those
identified by the respondents to the first questionnaire (initially
reported in Table 14) in the following table (25)
.
Tho first two rankings were identical for project leaders and
administrators
. Admmistrators seemed to place less emphasis on the
requirement for more useful data for day-to-day institutional manage-
ment. The Chi-Square of 5.950 indicates that there is no significant
difference between these two groups of responses. As you review Table
25
,
it is important to note the fact that 123 of the 199 project leaders
who returned the questionnaire (61.8%) responded to this question while
67 of the 71 administrators who responded (95.5%) answered this question.
This phenomenon was observed in the responses to other questions and
in nearly every case the answer rate amongst administrators returning
the questionnaire was considerably higher than that of the project
leaders
.
INITIAL
OBJECTIVES
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There are a number of possible factors that may have influenced
the higher rate of response by administrators. The length of the
questionnaire may have been one of these factors. The first question-
naire to the project leaders (see Appendix E) was three pages long and
was reproduced on three separate pages while the questionnaire to
academic and financial administrators (see Appendix G) was two pages
in length and was reproduced on both sides of a single sheet of paper
thus making it seem less imposing than the three page questionnaire to
project leaders. Another possible factor, noted earlier, was that many
of the responses frcm project leaders were devoid of answers other
than to indicate that none of the models were being used or that they
had investigated the capabilities of one of the modeling systems but had
decided to develop their own. Seme of the questionnaires received frcm
project leaders contained an indication that the model was being used
but information was attached that the individual involved with the ini-
tial implementation had left the institution thus the respondent did
not feel that it would be appropriate to make inferences about what the
institution's experience might have been at that time. Finally, since
the project leaders had already identified academic and financial ad-
ministrators as able to comment on the model's usefulness and the
institution had also been identified as using the model, it would seem
reasonable to assume that administrators would not have as many reasons
for not completing the questionnaire.
One of the assumptions underlying this research was that there
is a relationship between an individual's job function and his or her
perceptions concerning the series of questions about the usefulness and
101
applicability of models to manage institutions of higher education.
For this reason, a number of tables were developed and will appear
throughout this paper which present the frequency distribution and
percentage of response to a number of questions by job code. Table
26 which sunmarizes the initial objectives (rank 1) distributed by
job code is the first such compilation. The Chi-Square of 124.215
with 88 degrees of freedom shows that the probability that a Chi-
Square will be this large due to randan sampling errors is less than
one-tenth of one percent and thus a significant relationship does exist.
An examination of Table 26 reveals that individuals in most job
codes felt that one of the most pressing objectives of the use of
models was the need for a forecasting ability. This need, however,
seems to be felt greatest by Presidents and their assistants, academic
administrators and business officers. Individuals involved in insti-
tutional research indicated that the top priority was better data to
allocate increasingly scarce resources. Presidents, academic adminis-
trators and business officers ranked this the second most important
initial objective. Planning officers and computer center personnel
indicated that the second most important requirement was more useful
data for day-to-day management.
Determination of the extent to which the original objectives
have been satisfied by the use of the model was one of the major goals
of this study since the assumption was that there were few demonstrated
successes of the implementation and use of models and that there were
definable reasons for these failures. The respondents were asked to
identify the extent to which the original objectives have been satisfied
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by the use of the model. The responses of the first questionnaire to
project leaders and the second questionnaire to academic and financial
administrators (henceforth referenced as project leaders and admin-
istrators) are presented in Table 27.
Forty-five percent of the administrators indicated that a consi-
derable number or all of the initial objectives had been satisfied while
32.7 percent of the project leaders checked these responses. The
mean acceptance score for administrators was 2.451 as opposed to 2.227
but the Chi-Square of 4.782 with 3 degrees of freedom indicates that
there is no significant difference between the responses of the two
groups
.
Since individuals of various job descriptions are represented in
both groups, the following table (28) summarizes this variable (initial
objectives satisfied) by job code. It is interesting to note that 80
percent of the Presidents, 52.4 percent of academic administrators and
46.7 percent of the business officers felt that a considerable number
or all of the initial objectives had been satisfied. This is in con-
trast to 31.6 percent, 28.2 percent and 35.9 percent for planning
officers, computer center personnel and individuals involved in insti-
tutional studies.
There were a number of empty cells in the 4x12 matrix which is
Table 28 and other cells had low frequencies of one or two responses
therefore another Chi-Square was computed utilizing the five job codes
with the highest number of responses. The job codes included were 02
(Academic Administrator) , 03 (Business Officer) , 06 (Planning Officer)
,
44 (Computer Center Personnel) and 47 (Institutional Studies)
.
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This reduced the degrees of freedom frcm 33 to 12 since the resultant
matrix was 4x5. The total count was reduced frcm 171 to 155 since
the 16 responses in the other seven job codes were excluded.
The result was a Chi-Square of 17.396 and further indicates that
there is no significant relationship between job codes and the degree
to which the initial objectives were satisfied since the probability
that this same distribution could have occurred by chance is 16 percent
and thus outside the critical region of 5 percent.
Another variable that was assumed to have an effect on the accom-
plishment of the objectives was the model used. These data are pre-
sented in Table 29. Project leaders were used for this table since
inclusion of the administrators would have resulted in multiple responses
for some institutions and the model and thus bias the results. The
model groupings exclude the responses (21) that did not identify that
any model was being used. Institutions that have developed their own
model were also excluded. Subsequent tables that summarize responses
by model will also exclude the second questionnaire responses.
Except for SEARCH, which has a considerably lower acceptance mean,
there is not any significant difference when satisfaction of objectives
is examined by model. This is borne out by the Chi-Square of 10.958
with 9 degrees of freedom (P=.3366) which indicates that there is not
sufficient variance by model.
Calculation of the mean of all responses results in a mean of
2.308 based on 172 replies to this question. Considering the weighted
scale of 1 to 4 with 2.5 as the madian, it can hardly be said that
objectives were met with resounding success. Since the response borders
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cm"1 ths median, additional investigation of this factor seems to be
Perhaps, asking the respondent to write in a percentage
would result in more precise data.
Examination of the relationship between year of implementation
and the extent to which the initial objectives were satisfied is
reported in Table 30. Although four institutions who reported that
all of the objectives were satisfied were in more recent years (1973
and 1974), the statistical measure indicates that there isn't signi-
ficant variance by year.
As a means of verifying the responses to the question concerning
satisfaction of objectives, the respondents were also asked to what
extent they considered the use of this model a success or failure at
their institution. The frequency of distribution of responses of the
project leaders and administrators are reported in Table 30A. The
Chi-Square indicates that there isn't any significant variance between
these two groups since P=.25.
Only 26.2 percent of the administrators and 24.1 percent of the
project leaders felt that the model was highly successful or an over-
whelming success. This is in contrast to 45.7 percent of the adminis-
trators and 32.7 percent of the project leaders who indicated that a
considerable number or all of the initial objectives had been satisfied.
As was the case with satisfaction of objectives, the mean acceptance
was slightly higher for administrators than it was for project leaders.
Comparing the means, we find that both groups rated the satisfaction
of
objectives higher than the success of the model itself. The mean for
project leaders was 2.227 for Initial Objectives Satisfied and 2.083
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for Model Success/Failure while administrators rated these 2.451 and
2.196 respectively. The results of the t-test (utilized to determine
if there was a significant difference between the two means on the
question of success/failure) indicate that there wasn't a significant
difference between the responses of project leaders vis-a-vis adminis-
trators on this question.
The relationship of the respondents perceptions of success/failure
and the extent that they felt the original objectives were satisfied
is depicted in Table 31. Since these two questions were inserted for
the purpose of verification, it would be expected that there would be
a high relationship between the two. The Chi-Square of 118.035 indica-
tes that this distribution of responses would occur less than .001
percent of the time. Reviewing Table 31, we find that none of the
individuals who satisfied only seme or none of their original objectives
considered the model highly successful or an overwhelming success
.
Conversely, only one individual considered the project a dismal failure
even though all of the initial objectives had been satisfied. The
results of the ganrna test approach plus one and indicate a close rela-
tionship between the two variables.
Analyzing these same data frem the perspective of all respondents
(at least from the job functions that they perform) , we find (Table 32)
that there isn't any significant difference in the responses by job
code since the Chi-Square resulted in a probability of 75.
As was the case in Table 28, further analysis was conducted on the
five job codes with the highest response. The same job codes were
included (02, 03, 06, 44, 47) and this reduced the n count frem 180 in
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Table 32 to 164. The result was a Chi-Square of 12.841 with 12 degrees
of freedom. This falls in the 20 - 25 percent probability range and
suggests that there isn't any significant difference in the responses
among these five job codes.
As was noted earlier, one of the assumptions of this study was
that success or failure was affected by the particular model used. We
have seen (in Table 29) that satisfaction of initial objectives was
not dependent on the model used and Table 33 summarizes the responses
by model of whether the respondents considered the use of their model
a success or failure at their institution. This table shows that there
is no significant difference by model. Thus, the assumption must be
rejected.
In view of the fact reported in Tables 10-13 that the number
of institutions using models has increased considerably since 1969,
it was deemed essential to analyze whether users perceived greater
success the more recent the year of implementation. In the six years
frcm 1969 to 1975, several new versions of the models were developed
and additional people were gaining experience in the implementation and
use of models. The data presented in Table 34 indicates that success
or failure was not affected by the year in which the system was
implemented.
In sunmary, while the respondents view of success/failure and
satisfaction of objectives do not reflect complete confidence in the
use of models, it is nevertheless significant that 36 percent (65 out
of 182 answering the question) of all respondents indicated that all or
a considerable number of objectives had been satisfied and 25 percent
IS/FAILURE
BY
MODEL
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(45/181) felt that the model was a success. It is unfortunate that
historical data are not available in order to determine if degree
of satisfaction has increased over the years. Further research
comparing the result of this study with new data gathered at different
time intervals would seen appropriate.
The use of models (or their outputs) as a basis for making admin-
istrative decisions was another variable to be tested by the survey
instrument. The questionnaire posed this question in several ways.
First, the respondents were asked to what extent administrative decisions
are based on the results of modeling. This was followed by a query
requesting that they identify the highest level at their institution
that has consciously used the model in making any decisions. It seems
clear from the results in Table 35 that there is not an overreliance on
models for making decisions. Further, there is no significant difference
between the perceptions of the project leaders and administrators on
this question.
Assuming the existence of the possibility that certain adminis-
trators might rely more heavily on the use of models for decision making,
Table 36 was prepared and it shows the distribution of responses to
this question by job code. The result of the Chi-Square indicates that
a significant relationship does not exist. Once again an attempt was
made to assess whether or not there was a significant difference between
academic administrators and business officers on the one hand and
pieinning officers, computer center personnel and institutional
researchers
on the other. On the surface it appears that the academic
adminis-
trators and business officers, who indicated that a
considerable number
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of decisions were based on modeling in 28 . 6 percent respectively
,
rely more on models. However, the Chi-Square computed for the five
job codes does not support this contention. The result of reducing
the degrees of freedom to 12 was 19.915 and a probability between .050
and .100. While this approaches the critical region of .050, it still
lies outside of it and thus it must be concluded that there is no sig-
nificant variance by job code.
The distribution of the responses to this question by model used
is presented in Table 37 and no significant difference exists since P
is in the range of 90 to 95 percent.
The presidential level is reported to be the highest level con-
sciously using the model for making any decisions by 40.6 percent of
the project leaders and 39 percent of the administrators. As can be
seen in Table 38, the higher the level of administration the more likely
it is to be used. The summary of the responses by job code is found
in Table 39. The Chi-Square of 54.409 results in a probability of less
than .05 and thus suggests that there is a significant difference
between the distribution of responses based on job code. Presidents
and academic administrators both identified the presidential level as
the highest level using the model in a majority of the cases (100% and
59% respectively) . At the other extreme 26.5 percent of the computer
center personnel indicated that from this perspective middle managment
was the highest level using the model.
Pursuing the assumption that different models might be more suit
able (by design or otherwise) for upper-levels of management, the data
were summarized by model and are presented in Table 40.
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The result of this analysis is that there is no significant difference
in the level of use based on the particular nodel used.
The purpose of the information generated by the model whether it
be for day-to-day management or long-range planning was also of concern.
The assumption was that models are not extensively used for day-to-day
management but are used primarily as long-range planning tools. To
this end, the respondents were asked to what extent more useful infor-
mation is available for day-to-day management as a result of the use
of the model. They were also asked to what extent more useful informa-
tion is available for long-range planning as a result of the use of the
model.
The answers to the first of these questions are summarized in
Table 41. Seventy-four percent of the project leaders and sixty-four
percent of the administrators indicated that no useful information or
sane useful information was available as a result of the models use.
The results of the Chi-Square indicate that there is no substantial
difference between the responses of the project leaders and the admin-
istrators.
These data were also analyzed by job code and the results are
found in Table 42. There wasn't any significant difference among the
responses that might have been attributed to a respondent's job code
since the percentage resultant from the Chi-Square of 29.616 is in the
range of 60 to 70 percent. A Chi-Square was again computed on the
five predominant job codes and the result was 12.254 with 12 degrees
of freedom which also proved to be insignificant.
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The surrmary of responses to the question of availability informa-
tion for day-to-day management tabulated by model presented in Table
43 indicates that there isn't any significant relationship between the
model used and the information made available.
The respondents perceptions of the availability of more useful
information for long-range planning are presented in Table 44. Although
the mean for administrators is higher than that for project leaders,
the result of the Chi-Square indicates that the variance in the re-
sponses are not significant.
The job code analysis for this question appears in Table 45 and
again we find that the variance by job code is insignificant with P
in the range of 85 to 90 percent. The analysis of the five job codes
with the highest response rate yields a Chi-Square of 12.577 with 12
degrees of freedom which is also of no significance since P=.60.
The effect of the model used on the availability of information
for long-range planning is examined in Table 46. The variance in the
distribtion of the responses is not significant as evidenced by the Chi-
Square of 6.733 with P=.65.
Reviewing the response mean of project leaders and adriinistrators
on the question of availability of information for day-to-day management
and long-range planning, we find a marked difference in the responses.
Both groups rated information for long-range planning higher and thus
it seems reasonable to conclude that models at their present state of
development are more useful as long-range planning tools than as a
tool for day-to-day management of the institution. This coincides with
the respondents view reported earlier (Table 14) that the single most
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important objective of implementing the model was the need for a fore-
casting ability (consideration of alternatives)
.
The responses to the questions on availability of information
are ccmpared by model in Table 47. As you can observe, there is a
rather large gap between the ratings for each of the model groupings.
Consequently
,
it cannot be argued that one model generates more useful
information for day-to-day decision-making while another is oriented
towards long-range planning.
The extent to which the use of the model is integrated with in-
stitutional data collection is reported in Table 48. The Chi-Square
of 9.661 results in P being in the range of .025 and .01 thus indicating
a significant variance between the responses of the project leaders and
administrators. Considerably more project leaders found themselves in
the extreme positions indicating that the model was either not at all
integrated or completely integrated. Whether the centralized tendency
amongst the administrators is an indication that they don't know is
inpossible to determine from these data, but it would seem reasonable
to conclude that the project leaders, 34 percent of whom are computer
center personnel, are closer to the problem of data collection and
processing and thus in a better position to ccmment on this matter.
Analysis of the responses to the question of data integration by
job code is presented in Table 49. There isn't any significant vari-
ance in the responses as evidenced by the Chi-Square of 44.827 which
with 33 degrees of freedom results in P being in the range of .09 to
.10. The second Chi-Square consisting of input data frcm the five job
codes also yielded an insignificant result: a Chi-Square of 16.310
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with 12 degrees of freedom and P=.18.
In Table 50, we see summarized the distribution of responses by
model. While the Chi-Square indicates that there is no significant
variance, the question may have been biased since it presumes that
all of the models in this study have been designed with integration in
mind.
In response to the question of whether or not the models can
contribute substantially to assisting in managing an institution of
higher education, an overwhelming majority of project leaders (82.2%)
and administrators (78.8%) indicated that models either can contribute
greatly or are an absolute necessity. These data are found in Table
51 and this distribution seems to indicate a much higher degree of con-
fidence in the use of models than was thoir experience at their insti-
tution. The difference between the response of the two groups is
not significant as evidenced by both statistical tests.
The value of models as perceived by the respondents in their
various jobs is summarized in Table 52. There wasn't any significant
variance amongst these responses since the Chi-Square of 17.955 with
33 degrees of freedom can be expected to be this large between 97.5 and
99 percent of the time.
The distribution of responses by model is found in Table 53 and
there is no significant variation than what would be expected in normal
distribution.
Reviewing the means of the responses for project leaders and ad-
ministrators on three questions, success/failure, satisfaction of
initial objectives and the value of models in managing an institution
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of higher education (Table 54)
,
we note the possible emergence of two
trends. First, the mean for administrators is slightly higher than
for project leaders on all three questions. Secondly, the rating of
both groups on questions dealing with the theoretical questions result
in a much higher rating than questions dealing with one ' s experience
such as objectives satisfied and success/failure. This will be ana-
lyzed in greater detail when the frequencies and distribution of all
the questions have been reported and the msans calculated.
In addition to soliciting the respondents view of the value of
models in managing an institution of higher education, they were also
asked to identify the value of this model for the kind of decisions
they must make in their position in their institution. In reviewing
the findings reported in Table 55, we find that 47.1 percent of the
project leaders and 51.9 percent of the administrators indicated that
models were very valuable or extremely valuable for the decisions
that they must make. The Chi-Square indicates a probability of 10
percent. Since this is near the critical region of .05 and the
difference between the means was sizeable (.26), another statistical
technique was used (t-test) to determine if there was a significant
difference between the means. The result was a probability of .038
which indicates that a significant difference does exist between the
responses of administrators and project leaders with administrators
ascribing a higher value to the potential of modeling.
The question of the value of modeling to the respondent in their
position was one question where the response was expected to vary with
the position occupied. This is borne out by the data in Table 56 and
TABLE
54
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the resultant Chi-Square. Examining this table, we find the nean
acceptance score for computer center personnel, assistants to the
president, faculty and the registrar and director of physical plant
is considerably lower than for the other job descriptions. It is not
surprising that Presidents
,
academic administrators
,
business officers
,
planning officers and individuals involved in institutional research
who are the ones responsible for planning and budgeting would find models
more useful. This reinforces the data reported earlier (Tables 41-47)
which indicated that models generated more useful information for long-
range planning than they did for day-to-day management.
Analysis of the value of models for decisions the respondent must
make and determining whether this varied with the particular model used
revealed no significant variance. These data are presented in Table 57.
Once again, we find that no significant relationship exists between the
model used and the variable in question.
The final two substantive questions dealt with future prospects.
First, the respondents were asked what the likelihood was that the
current model or any model would be used for planning and decision
making in their institution. Secondly, the question of whether in the
light of their experience the use of models in higher education admin-
istration should be fostered.
The distribution of responses on the likelihood of use are
presented in Table 58. The acceptance mean of 2.9777 and 3.076 for
project leaders and administrators respectively seems to indicate that
there is a good possibility that models will continue to be used. Over
70 percent of project leaders and 78.5 percent of the administrators
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indicated that there was a good possibility or a virtual certainty that
models would be used at their institution.
Attempting to determine whether there was a significant difference
on this question fran the perspective of the respondents job responsi-
bilities resulted in the data in Table 59 . Other than to indicate that
one president/ business officer/ a computer center director and one
faculty had apparently had a bad experience, these data are not signi-
ficant. However, since the percentage of 10 was close to the critical
region of 5, another Chi-Square was computed reducing the number of
to 20 by using just the five job codes with the highest responses.
This resulted in a Chi-Square of 10.900 with 12 degrees of freedom and
did not shew any significant variance between the responses of academic
administrators, business officers, planning officers, computer center
personnel and individuals involved in institutional studies/research.
The second question concerning whether the use of models should
be fostered brought an overwhelming positive response as shown in Table
60. The percentage of positive responses for the two groups (project
leaders and administrators) is virtually identical and thus it is not
surprising that the Chi-Square indicated no significant difference be-
tween the two groups. A considerable number (133) of respondents did
qualify their positive response with extensive statements about the future
direction that developments should take.
Analysis of Findings by Institutional Classification
In an attempt to determine whether the usefulness and success of
models varied significantly with the type of institution utilizing the
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model, the data were retabulated by the classification of the institu-
tions as public or private and by the highest degree offered (institu-
tion type) . Four questions dealing with the value of modeling were
selected for both of these analyses. The questions were as follows:
1) success/failure of the model (initially reported in Table 31)
, 2)
satisfaction of initial objectives (reported in Table 27)
, 3) value
of models for decisions respondent must make (Table 55)
,
and 4) likeli-
hood of model usage in their institution (Table 58) . Since the
variable being tested was the institution's characteristics, only the
respondents to the first questionnaire were input to these tabulations.
Further, institutions that, according to the respondent, were not using
any of the models selected for this study were also excluded as were
institutions that developed their own models.
On the question of success/failure reported in Table 61, we note
a slightly higher acceptance mean amongst private institutions than
public institutions. The Chi-Square indicates, however, that this
variance is not significant as it relates to public and private insti-
tutions .
The same pattern emerges in examining the responses of public and
private institutions on the question of whether the initial objectives
were satisfied (Table 62) . The mean for private institutions is slightly
higher than for public but the statistical measure employed (Chi-
Square) reveals that there isn't a significant variance between the two.
The responses to the question of the value of the model for the
respondent (reported in Table 63) did not reveal any significant differ-
ence between the private and public institutions.
MODEL
SUCCESS/FAILURE
BY
PUBLIC/PRIVATE
152
. # ^
ID o ro rH
• • • • •
ID o rH ro ID
rH in ro CM 00 O
' *
i—i in
CNm KD O rH CM • *
rH rH CO CM O
§
•.d
a
•H
6
,—
„
o in CO
• • • •
r* CM o CO
rH ID CN c-
—
’
—
1 C0 rHO ID
LO in 00 o 00 • •
rH in rH 00 CM O
<D
I
13
IM
•H
TJ
c
cn
9
u
3
M-l
W 3 inW »H o
ffl cn CM
u
p
w
8 | rHII
tn o a)
4->
p
cn
.d c
§
u
-p
.§ <N co H1
INITIAL
OBJECTIVES
SATISFIED
BY
PUBLIC/P!
153
o\o
. v , . , „
ro ro o ro ro
• • • • •
ro ro o ro r~
rH CN ro oo
v—
^
v—
"
'
—
ro ld
ro r~
ro CN rH o • •
rH rH ro CN O
go CN KD O V
• • • • • $
LO CD ro m CN
rH UO CN r- r" r-
* ' ’ v ' N ** 00 ^
<—
)
HH
CN LT) <T\ o • • M—
1
rH rH 00 CN O 0
73
ro
b
S
5
•rH
O CTl
•P
&I rorH CM
TABLE
63
VALUE
OF
THIS
MODEL
FOR
DECISIONS
THE
RESPONDENT
MUST
MAKE
AT
THEIR
INSTITUTIONS
BY
PUBLIC/PRIVAT]
154
„ ^
VO rH Ch CTi
• • • • •
<j\ O 00 1—
1
VO
0\0 CN CN CN LD '—
t
—
'
CN
VO <J\G ro ro CN • •
rH ro CN O
, , 4 ,
00 CN 00 CN rH
• • • • •
ro O VO <T\ ro
•
—
l
ro r^ ro cn
n—** *
—
"—* "—
"
rH Vf
oo
CN lh CN 00 r- • •
i—
1
ro ro 00 CN O
4J
<N ro
155
Likelihood of model use was deemed unrelated to the institutions
classification as public or private in view of the low Chi-Square
1*913 which indicates that there is a 60 percent probability that
this same distribution could have occurred by chance.
In short we find that/ although the mean for each of the questions
reported in Tables 61-64 is slightly higher for private institutions,
P^Llic and private institutions seem to have had similar degrees of success
or failure. Further, models are perceived to be as appropriate for indi-
viduals in private institutions as they are in public institutions and
are as likely to be used in the future in publics as well as privates.
The same questions were analyzed by the highest degree offered and
the frequencies and distributions are depicted in Tables 65 through 68.
Little difference is observed concerning success/failure by institution
type and this is reflected by the statistical test. The wide variance
between boards, commissions and ministry with a mean acceptance score
of 2.800 and institutions offering a 4 or 5 year baccalaureate degree
with a score of 1.818 is noteworthy. The high rating of category nine
(boards, canmissions
,
ministries) is even more important when one con-
siders that this group ranked all four questions higher than any other
group of institutions.
Analysis of satisfaction of initial objectives by institution type
(Table 66) follows a similar pattern noted above as regards success/
failure. In this case, boards, commissions and ministries were the
highest rated but the divergence in the means is not nearly as large
(.40 vs. .97). In this case, institutions that offered doctoral degrees
indicated that fewer objectives were satisfied as indicated by a mean of
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2.050. The Chi-Square does indicate that these differences are not
significant however.
The value of the model to the respondent does vary significantly
by the institution in which the respondent is employed. As we examine
Table 67
,
we find that second to boards core representatives of insti-
tutions that offer master's degrees but do not offer doctorates. They
3110 followed by institutions offering baccalaureate degrees and insti-
tutions offering doctoral degrees. Representatives of two-year
institutions, who as previously reported were the early users of models
(see Table 13)
,
ranked the value of models the lowest.
The likelihood of future use also seems to be contingent upon
institution type. While all of the means on this variable are high in
comparison to others such as success/failure, a clear pattern does
emerge . Two-year institutions, whose respondents perceived models to
be of least possible use, are the least likely to use models in the
future. On the other hand, universities (institutions offering doc-
torates) are the most likely users, followed closely by boards,
ooniTiissions and ministries.
Successes and Problems
As noted earlier, the questionnaire was designed to assess the
successes, and problems of implementation. To this end, the respondents
were asked to rank in order of importance the three most important
factors that contributed to a successful implementation . The perceptions
of the project leaders are reflected in Table 69 and the views of the
administrators are reported in Table 70.
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The importance of organizational involvement at a sufficiently
high level is evidenced in an analysis of Table 69 which shows that in
26.1 percent of the 88 responses this was the most important factor
that contributed to a successful implementation. Another 22.7 percent
felt that the model itself was the prime reason for success and 17
percent felt that in-house technical expertise was the most important
reason for success. The importance of models in contributing to
success was also singled out by 17.4 percent who ranked it second and
the 18.5 percent who ranked it third. By totaling these we find that
58.6 percent of the project leaders felt that the model was one of the
three most important reasons for success. Similarly, cost (or low cost)
was considered an important reason for success by 42.2 percent of the
project leaders who either ranked it the first, second or third most
important factor.
The views of the adroinistrators are summarized in Table 70. An
important point to note at this juncture is the addition of one category
(availability of an adequate data base) to the list of possible re-
sponses. This was clearly an oversight in the design of the questionnaire
to project leaders and was highlighted by the initial return. A number
of these wrote in their reason in the other category especially as a
factor causing problems.
Reviewing Table 70, we find that organizational commitment was
ranked first by administrators as well as project leaders. They rated
in-house technical expertise higher than the model itself as a factor
contributing to success and cost didn't seem as important a factor for
them as it was for project leaders.
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In an attempt to determine whether or not there was a signifi-
difference between the factors that individuals occupying different
positions selected as contributing to success, a Chi-Square was computed
.
The result was 107.220 with 121 degrees of freedom and is not signifi-
cant and the probability (P) was in the range of .50. Another Chi-Square
was computed for the five job codes used in earlier tables and appears
in Table 71. Again, the results were insignificant.
Assessment of variance of factors contributing to success by the
model used is found in Table 72. While the results of the Chi-Square
were insignificant, it should be noted that cost was noted as a factor
by 20 percent of the PLANTRAN users and 14 . 3 percent of the RRPM users
and was not noted as a factor contributing to success by CAMPUS or
SEARCH users- Successful use of consultants seems to have been a
peculiar good fortune of CAMPUS users.
The reasons that project leaders felt had caused problems are
presented in Table 73. A review of this table reinforces the require-
ment for organizational commitment since 20 percent of the 110 respon-
dents identified this factor as the principal problem source, and another
20 percent who identified the availability of personnel (also implying
lack of organizational commitment) as the number one problem. Relatively
few (8.2%) of the respondents felt that the model itself was deficient
or that required in-house technical expertise was a limitation and cost
did not loan as a large problem.
The "other" category rating of 15.5 percent may seem quite high
but this is due to poor questionnaire design; over half ot these were
indications that problems were caused by the lack of an adequate data
base
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Examining the three rankings in the aggregate, we find that
availability of personnel to work on the project appeared on 56.4
percent of the responses and organizational cormutment appeared on
35.3 percent. Education, computer related activities and conmitment
to integrate use of the model into the day-to-day decision making process
were important secondary rankings.
The factors that administrators identified as causing problems are
reported in Table 74. The single most important factor causing problems
was the lack of an adequate data base which was identified by 25.4
percent of the respondents. As noted above, this factor was not on the
questionnaire that was sent to project leaders. The high ranking by
administrators raises the question of how many project leaders would
have selected this factor had it been available. Since 8.2 percent of
the project leaders wrote this in as a problem, the response would have
been significantly higher since it is one thing to check an item listed
and quite another to write it in.
Administrators also identified availability of personnel to work
on the project (18.6%) and organizational ccmnitment at a sufficiently
high level (16.9%) as problem sources.
Determination of whether different individuals responding attribu-
ted problems to different factors was examined and the result of the
Chi-Square was 83.923 with 121 degrees of freedom indicated that there
wasn't any significant variance with P in the 50 percent range. The
frequencies and percentages in Table 75 reflect a second attempt to
determine if there were significant differences based on job code.
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In this case, the five highest response groups were included in the
calculation of the Chi-Square thereby eliminating empty and low-volume
cells that may have caused the other Chi-Square to be insignificant.
The result of this second calculation did reduce the probability from
.50 to .13 but it still lies outside the critical region of .05.
Analysis of the factors that caused problems by model is found in
Table 76. In this case, the statistical test did result in a signi-
ficant difference. Examining the data in the table, we find that a
significant percentage of CAMPUS users identified the model itself as
the source of the problem. Similarly, CAMPUS and PLANTRAN users iden-
tified lack of in-house technical expertise as the source of problems
whereas RRPM users did not view this as a problem. Whether this re-
flects the quality of the people employed or the difficulty of imple-
menting the particular model is impossible to determine from these
data.
Lack of organizational commitment seems to be a particular problem
with RRPM users and to a lesser extent PLANTRAN users. In this case,
this may well be tied to the cost factor. Reviewing the data in Table
17 (Primary Reasons for Selection by Model) we find that 43.8 percent
of the PLANTRAN users and 31 percent of the RRPM users identified low
acquisition cost as the primary reason for the selection of the model.
Since this was the reason for acquisition, it is quite possible that
organizational commitment or approval was not required prior to
acquiring the model . As will be noted later , a considerable number of
project leaders merely decided to acquire the model and implement the
software. Thus, an individual in this position would be in a position
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of seeking willing participants after the fact to use the model.
In discussion of the factors that led to a successful implemen-
tation, it was noted that CAMPUS users had experienced success with
consultants. Unfortunately, this seems to be offset by an equal number
who cited the use of consultants as the factor causing the greatest
problem (rank 1) during implementation
.
The greatest number noting problems caused by the lack of an
adequate data base were RRPM users although users of all the models
seemed to be plagued by this difficulty.
The disposition of the institution towards change and the effect
that this has on the success or failure of models was one of the under-
lying assumptions of this study. The responses to the question of
whether the respondent thought that the administrative strategy of
the institution allowed ready acceptance of innovation and new ideas
are found in Table 77 for project leaders and Table 78 for administra-
tors. Forty-seven percent of the project leaders and 57.4 percent of
the administrators felt that their institution was disposed tcwards
change. The result of a t-test on the mans resulted in t = .159 with
195 degrees of freedom and a probability of .114 and thus no significant
difference in the responses of the two groups.
The responses of both groups is summarized by job description is
summarized in Table 79. The Chi-Square resulted in P=.08 which is
close to the critical region and for this reason another Chi-Square
was computed using the five job codes with the highest response in an
attempt to determine if a significant variance existed amongst
academic
administrators, business officers, planning officers, computer
center
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personnel and individuals involved in institutional research. The
result was a Chi-Square of 23.167 with 12 degrees of freedom and P=.03
which lies within the critical region. Examining the means in Table
79, we find that computer center personnel with a mean of 2.384 and
institutional studies personnel with a mean of 2.479 view their in-
stitutions as less disposed to acceptance of innovation and new ideas
than do academic administrators (2.837), planning officers (2.863),
and business officers (2.764).
As noted above, one of the assumptions of this study was to deter-
mine whether a relationship existed between successful use of models
and the extent to which the respondents viewed the administrative
strategy of their institutions as allowing the ready acceptance of
innovation and new ideas.
Two tables (80-81) were developed to analyze these relationships.
In Table 80, we find compared the extent to which the initial objectives
were satisfied with the institution's disposition to change. The
result of the Chi-Square indicates that the probability that this
response would occur if chance were the only factor at work is less
than 5 percent. Analyzing the responses, it is unclear exactly what
factors are at work since institutions whose respondents indicated
had satisfied none of the original objectives were spread across the
spectrum of institutions that are not at all disposed to change to
those that are extremely disposed in this direction. Similarly, 50
percent of the institutions (31) whose respondents viewed them as very
disposed towards innovation indicated that only seme of the original
objectives had been satisfied.
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The relationship of success/failure and the disposition of the
institution towards innovation and new ideas appears as Table 81. in
this case, we find that there is significant variance between the two
variables and that this distribution would occur in less than one in
one thousand cases. The table seems to indicate that if an institution
is disposed towards change there is a high possibility that they will
experience a successful implementation of a model. The 25 institutions,
58 percent of the highly successful implementation, who were very dis-
posed towards innovation and the 10 institutions (23% of the highly
successful) that were extremely disposed to innovation experienced a
high degree of success in the implementation of the model seem to buoy
this contention. On the other end of the scale, of the 23 institutions
that indicated that the model was a dismal failure, 14 of them (61%)
were viewed by the respondents as not at all or only somewhat disposed
towards innovation.
Finally, 61 (58%) of the 106 institutions that the respondents
perceived as only somewhat disposed to acceptance of innovation and
new ideas had only somewhat successful use of models.
The relationship of relative degree of success to other variables
is explored in Tables 82 and 83. The variables considered are the
respondent's view of the usefulness of models for managing an insti-
tution of higher education and the likelihood of model use in his
institution in the future . The Chi-Square ' s calculated for both of
these sets of variables indicate an extremely low possibility (less
than one-tenth of one percent) that this distribution would have
occurred by chance alone.
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Table 82 seems to indicate that there is little relationship
between success/failure and the respondents view of the usefulness
of models. This is evidenced by the weighting of the scale towards
a lower left-hand quadrant. Fourteen of the 23 individuals (61%)
indicating that the project had been a dismal failure also felt that
nodels can contribute greatly or are an absolute necessity in managing
an institution. Perhaps of more inport are the 88 individuals (79%)
who only recorded mild success yet felt that models were either a
necessity or can contribute greatly to managing an institution. On
the other hand, one could also argue that a relationship does exist
since the 44 individuals indicating a high degree of success, 42 felt
that models can either contribute greatly or are an absolute necessity
in managing the institution.
A review of Table 83 reveals that the data are not nearly as
muddled as those that appear in Table 82. To begin with, it must be
remembered that the mean for the likelihood of use was considerably
higher (2.977 for project leaders and 3.076 for administrators) than
it was for success/failure (2.083 for project leaders and 2.196 for
administrators) . Here we find that all 44 institutions that recorded
a high degree of success indicated that there was a good possibility
or a virtual certainty that they would be used in the future. Con-
versely, of the 24 institutions that recorded dismal failures, 16
(66%) indicated that there was either no possibility or only sane
possibility that the model would be used in the face of this
disaster. The positive association of the two variables is supported
by the results of the Ganna test shown at the bottom of the table.
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Reviewing Table 84, it seems clear that individuals who valued
the models for decisions they must make in their positions also rated
highly the usefulness of models for managing an institution. The
47 respondents who indicated that models can contribute greatly or are
an absolute necessity in assisting with the management of an institu-
tion but nevertheless felt that they were only somewhat valuable for
them in their positions would seem to indicate that they find thou
useful for other individuals within the institution.
The data in Table 85 seems to identify a direct relationship
between the respondent's perception of the usefulness of models in
managing an institution and the likelihood that a model will be used
by the institution which he represents. The higher percentages in
the lower right-hand quadrant of the table support this contention.
There seems to be a stronger tendency to rate likelihood of use higher
than the usefulness of models. This is evidenced by the 15 individuals
who indicated that there was a good possibility that the model would
be used but they also felt that models are only somewhat useful. It
should be noted that the mean acceptance score for these two variables
initially reported in 51 and 58 were almost identical.
The relationship of the value of the model for the respondent
and the likelihood of a model being used by his or her institution
is depicted in Table 86. While a few individuals indicated that
there was a good possibility or a virtual certainty that models will
be used who also felt that they were not at all valuable, the trend
in this chart is in the other direction: namely, the higher an
individual ' s perception of the value the likelier the institution is
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to use it. However, the likelihood of use seems to apply even when
the respondent perceives the model to be only somewhat valuable as
evidenced by the 30 individuals indicating that there was a good
possibility of use and the eight who indicated there was a virtual
certainty they would be used even when the respondent felt that they
were only sonewhat valuable. This is also attributable to the high
mean score of likelihood of use.
The relationship of satisfaction of initial objectives and like-
lihood of use (Table 87) seems to indicate that institutions that
satisfy all or a considerable number of their objectives are extremely
likely to use models in the future. However, even those institutions
that registered only seme measure of success in meeting their objec-
tives and to a lesser extent those that satisfied none of their origi-
nal objectives are also likely to use models in the future.
In retrospect, as we review the data in Tables 85, 86, and 87 all
dealing with the likelihood of use, it seems that models will be used
regardless of whether individuals perceive them as useful either for
themselves or their institution and even when institutions have had
relative lack of success in meeting objectives. To be sure, a positive
attitude towards models and their use increases the possibility of
their future use but individuals and apparently institutions have
not been dissuaded by the fact that success has been measured. Since
the questionnaire dealt with the respondent's current experience, it
is not known whether this high likelihood of future use is motivated
by external pressure or a number of the other factors that were indica-
ted earlier as reasons for use of the model. Future data collection
RELATIONSHIP
OF
SATISFACTION
OF
INITIAL
OBJECTIVES
AND
LIKELIHOOD
OF
USE
IN
INSTITUTION
192
I—
I
|o\°
aL
in in o O 00
• • • • •
CN CN m o •O'
rH rH CN in
' 1 w '
—
—
rH rH CN 00
•a
CO 3
g
O
u
CN
c
3
•H
cn
, s
rH [-* rH co
• • • •
in r- ro
o\° ro LO CO
'
—
—
'
— —
g o CN 40
CN ro in
CN 00 Co 40
• • • • •
rH rH CT\ r- o
o\° co rH in
—
'
— — —
G rH r- CN LO in
CN rH 00
s _ ^
LO 'vO CO o CO
• • • • •
o CN LO rH rH
o\° rH in rH CN i—
1
—
'
— '
—
'—
"
G CN o co
1
—
1
rH
£
•H
rH
•H
a
cn
w
a
4-1
4-1
0
CO
0)
1
I
5
s
jj
s
•H <N co
193
might focus on the reasons that individuals perceive that models are
likely to be used in their institutions in the future.
One of the assumptions of this study was that project leaders
would register more favorable comments than administrators concerning
the institution's experience with models and the likelihood of future
use as well as the other variables considered. The means for 11
variables for both project leaders and administrators are listed in Table
88. You will note that for each of the variables the mean for admin-
istrators was slightly higher than for project leaders. We have seen
that this variance has been deemed significant in only two of these
variables, namely, satisfaction of initial objectives and the value of
models for decisions that the respondents must make in their positions
in the institution. The comparison of means was done by virtue of t-
tests and the t-squared was calculated to determine if there was a
significant variance between project leaders and administrators when
all of the variables are considered. The result of this calculation
(listed at the bottom of Table 88) indicated that there wasn't a
significant difference between these two groups as regards the variables
in question. Consequently, the assumption that project leaders do
indeed find models more useful and will have had more successful
experiences with their use must be rejected.
Summary
Reviewing the basic assumptions upon which this research effort
was based, we find that certain assumptions are indeed supported
while
others must be rejected.
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1. Institutions that are perceived by their members as disposed
to acceptance of innovation and new ideas do indeed register a
greater success with the use of models than those institutions
whose members do not perceive them as disposed towards innova-
tion.
2. The most important perceived institutional need for the use
of a model is the requirement for a forecasting ability.
3. The commitment of the organization at a sufficiently high
level is the most important variable affecting successful use of
the model. This factor along with the availability of personnel
to work on the project are the factors most often cited when
problems occurred.
4. While cost is a factor in the selection of a model, the data
cannot support this as the most important factor.
5. The individuals who were involved with the use of the model
in its early stages (project leaders) do not consider the use of
the model more successful than administrators. Although signifi-
cant variance did not exist amongst most variables, in the two
cases where a significant variance did exist it was the adminis-
trators rather than project leaders who had a higher mean acceptance
score.
6. The assumption that models are used more at the middle manage-
ment level must be discarded since the data indicates that models
are used at the highest level of the organization more frequently
than the intermediate level.
7. The assumption that models are not integrated with institutional
196
data collection is supported by the findings in this study.
8. The assumption that few institutions base administrative
decisions on the results of models and thus have not found ex-
tensive use of models in day-to-day decision-making is supported.
9. The assumption that models are used more frequently as a
long-range planning tool than for day-to-day decision-making is
supported
.
10. The assumption that success/failure will vary based on the
model used cannot be supported by the findings of this study since
a number of analyses of the variables were done by model and all
indicated that there wasn't any conclusive linkage between
success/failure or satisfaction of initial objectives and the
particular model used.
11. The findings supported the assumption that institution type is
a factor worthy of consideration when evaluating the relative
success of the model. As we have seen (Tables 67-68) , responses
did vary significantly by institution type (highest degree offered)
on certain questions. Classification of the institution as public
or private did not, however, have a significant affect on success.
12. Finally, the main assumption that few institutions feel that
they have satisfied a considerable number of their objectives and
thus consider the use of a model a failure is supported. The
mean acceptance score on both the questions dealing with satisfac-
tion of initial objectives and success/failure is closer to the
category of somewhat successful or satisfaction of some of
the
objectives (weight 2) than satisfaction of a considerable number
197
of objectives or a high degree of success (weight 3) . The
mean acceptance score is between 2.000 and 2.300, thus indi-
cating that the median score of 2.5 was not achieved which
would at least have left the issue in doubt.
In conclusion, while the main assumption seems to be supported,
the spirit of the individuals responding to the survey instruments
(both questionnaires) does not seem to have been dampened by their
experience. While perceptions of success were less than positive,
respondents did transmit positive indications that models can contri-
bute to managing an institution of higher education, that they are
valuable for the types of decisions that they must make in their
positions, and that there is a good possibility that the models will
be used in their institutions in the future.
CHAPTER V
FUTURE DIRECTIONS
Sane authors feel that the next step should be to improve the
models themselves since in their opinion those currently available
have inherent deficiencies. Balderston notes that,
RRPM has been tried in a number of institutions. The approach
permits fine-grained estimation of resources used in instraction
.
It does not as yet treat problems of joint processes, and joint
products, and. research universities therefore can only make
limited use of it.l
Similarly, Dresch in a discussion of the administration/system sciences
approach to policy analysis argues that,
. . . the development of comprehensive models . . . should be
undertaken . . . but must be seen first as a program of research,
and secondarily as a contribution to planning.
2
These critiques of the status of the models themselves may be well
taken but the findings of this research effort do not substantiate the
need for the development of more sophisticated models in order for them
to be useful. The canments of many of the respondents indicate just
the opposite need, namely, to simplify the available models and reduce
the volume of computer output that the various systems produce. Here
are sortie typical comments
:
^F. E. Balderston, Managing Today's University (San Francisco:
Jossey-Bass, 1974)
,
p. 243.
2g. P. Dresch, "A Critique of Planning Models for Postsecondary
Education: Current Feasibility, Potential Relevance, and a Pro-
spectus for Future Research" Journal of Higher Education , Vol. XLVI,
No. 1, May/June, 1975, p. 249.
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The key problem is not with the technical aspects of the modelsfostering their use. A better understanding of how thesetools have been used by others would be of great help.
Models must be much less detailed and complex than the one we
The institution must choose the questions to be answered, notthe designer or programmer.
Modeis rapidiy become too complex ... and it becomes confused
with the real world in the eyes of the user.
There has been a tendency of vendors to oversell the models. They
never fully describe the work it takes to establish the data for
these models.
Analytical models should be advertised as only aids in decision
asking. Do not oversell as the answer to all problems.
We selected a model that was far too complex for the institution's
needs.
is available through our service bureau; we also
purchased based on propaganda put at a meeting spon-
sored by
.
However, we have been unable to use these
models because, contrary to the system documentation, the assump-
tions upon which the program logic is based do not meet our
organizational structure. Therefore, it has not been possible to
use the models without extensive modification for which we have
neither the time, money, nor expertise.
Analytical models which are simple, like
,
are extremely
flexible and can be used, modified to meet many planning and
management information needs. . . . The difficulty is not to try
to model the problem, circumstance, or situation, but only that
portion which yields readily and simply to quantification.
From the author's perspective, Bell's comments seem to be in line
with the sentiments of the users and the findings of this study when
he states, "More serious than shortcomings in the way that a simulation
model transforms its inputs into outputs, are the problems in the
implementation and interpretation of the model. Evans' research also
3colin Bell, "Can Mathematical Models Contribute to Efficiency in
Higher Education? " Papers on Efficiency in the Management of Higher
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noted this same difficulty: "... the problem of technical implemen-
tation may be a minor one; once accanplished
, the human implementation
problem—the task of getting the system utilized—may still remain."
4
Millett would also agree that administrators can't wait for the devel-
opment of more sophisticated models before using them. As early as
1968 he noted that "... planning depends upon knowledge but cannot
wait for research to produce new knowledge upon the basis of which more
effective plans might be produced.
The responses also reflect continuing frustration and cynicism,
as noted by such respondent comments as:
Implementation was a typical example of project failure due to
the lack of serious involvement by administrators.
Our Presidents need to be more management oriented.
The dynamics of a postsecondary institution are too rapid for a
model to respond to quickly enough. The forces shapincr the path
of education are not amenable to mathematical analysis.
Cooperation between academics of all levels, and administrators
mut be carefully nurtured if analytical models are to have any
continuing significance.
The model should fit the institution, and not the institution fit
the model.
There is a need for greater simplification (we have an output
glut! )
.
Education (Berkeley: The Carnegie Commission on Higher Education, 1972)
,
p. 57.
4Walter K. Evans, "Management Information Systems in Higher
Education," (unpublished doctoral dissertation, University of Michigan,
Ann Arbor, 1972)
,
p. 3.
5John D. Millett, Decision Making and Administration in Higher
Education (Kent, Ohio: Kent State University Press, 1968), pp. 33-34.
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Two preconditions are essential:
and 2) an adequate data base.
1)
institutional commitment,
The biggest stumbling block is the unwillingness of many to
take the outcomes seriously. The "survival" frano of mind in
the last three years has made prognosis and planninq very un-
popular.
We must wait until ancient, parochial, convervative
,
non-system
oriented management passes on.
The comments of a management consulting firm that reviewed the
implementation of one of the models in several institutions encapsulates
the comments made by the users who responded to the survey. They are
as follows:
The system is not functioning as an adequate planning tool due to
the following:
1) The size and complexity of the model dominate the planning
process. Many people view as the planning
exercise itself rather than as an aid to support the process.
2) Too few people in the colleges have adequate understanding
of the logic and interrelationships of the model.
3) Actual results are not being systematically compared to
planned results.
4) Only a few colleges applied the results of the multi-year
plan to development of their annual budget. Others consider
the model to be too rigid to fit their particular organizational
structure
.
5) Many colleges believe that is not an effective
simulation tool. The time and effort required to prepare
input is not worth the benefits; decisions can be better
tested through less sophisticated methods.
6) has encouraged the colleges to implement a formal-
ized planning process; but the system is not generally considered
a successful planning tool by the majority of the college
administrators and board members. 6
Summary
Both the interest in, and utilization of analytical models has
6Woods, Gordon & Co. , "Planning and Statistical System for Colleges
of Applied Arts and Technology," (unpublished executive summary, Toronto,
1975)
,
pp. 4-5.
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increased substantially since the research efforts of Evans, Gonyea
(1971)
,
and Wartgow (1972) . The necessity for the institution to
camiit itself to assign personnel to implement the models, and, of
equal importance, to utilize the model once implemented continues to
be of utmost concern. As indicated in the findings, there is consider-
ably more willingness to rely on the use of these tools for long-range
planning than for day-to-day decision-making. Hcwever, Gonyea 1 s
findings in her study of institutions known to have access to planning
or simulation models, identifying the major problem as getting decision-
makers to use the outputs, and to support the implementation of the
planning system remains in evidence. 7 The mere numl~>er of institutions
implementing such systems, while indicative of a trend, does not
reflect the whole story, since information about the support of the
organization to use the model is also required. Casasco's findings are
also very applicable today. He noted in his conclusion that,
If these techniques are to be successfully integrated into the
institutional planning process, the establishment of the socio-
technological preconditions for the understanding acceptance and
effective implementation of these tools is essential. The dynamics
of institutional behavior and the sociological aspects of college
and university management is a broad, pervasive, and engaging
issue that certainly extends beyond the scope of this study into
the realm of the behavioral sciences. However, the crucial role
that this aspect of institutional management plays in the success-
ful implementation of the techniques discussed here merits the
careful consideration of both institutional researchers who are
developing new analytical and forecasting techniques, as well as
the institutional managers who would in the final analysis have
to utilize them. ^
7Meredith Gonyea, "A Study of the Planning System Used in Admin-
istrative Decisions in Selected Universities" (unpublished doctoral
dissertation, University of Michigan, Ann Arbor, 1971), p. 249.
8Juan A. Casasco, Planning Techniques for University Management
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As a concluding note, what advice might be offered from all this
information for model builders and users? As a first step, there
needs to be a recognition that a significant number of professionals
in the field feel that the process of using a rrodel is as important
as the model itself. The discipline required for data gathering in a
uniform fashion for input to the model and the attendant discussion on
use of data output may well be the most viable activity related to
model use.
What is perhaps required, is to get more feedback to nodel builders
from users to simplify the input and output requirements, and thus
make the user more receptive to them. Furthermore
,
considerable
effort needs to be devoted to the development of operational data bases
to support the use of models in the long-range planning process and
in day-to-day decision-making processes.
The most difficult problem to overcome is that of user educa-
tion. It is one thing to train individuals to keep the model running,
but it is quite another matter to develop constructive attitudes
about the usefulness of models. As one President noted, v/e must con-
tinue to educate our staff and batter at the stone mils of resistance/
obstruction. Another respondent called for training sessions for all
administrative levels, keyed to their potential use or need of the
model.
Finally, one message is clear. Unless there is an organizational
commitment from a high level to integrate the use of the model into
(Washington: American Council on Education, 1970), p. 73.
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the planning and/or the decision-making processes, the nodel itself
will remain a play—thing for the institutional researchers, computer
center personnel, and other project leaders, and few significant
benefits will be derived from their use. After all, what does it
accomplish to have a perfect computer implementation of a nodeling
system if in the end it is either not understood, not supported, or
not used.
Future Research
This research endeavor uncovered a number of opportunities for
additional research and they are as follows:
1. Investigation of the degree of satisfaction by the level of
sophistication or complexity of the model would seem to be
necessary to verify whether or not users would be more satis-
fied with more simple models.
2. Gathering additional information on the year of implementa-
tion would be useful to determine if there is a continued upward
trend in model use or whether a lack of success in implementing
models results in reduced usage in terms of number of institutions.
3. Investigation of the degree of success experienced by the year
of implementation would seem useful. Whether this would indicate
increased maturity on the part of the users or the development
of more useful models is unkncwn but either of these would be
noteworthy
.
4. Continued research on model usage by institution type
seems
to be warranted. The declining use of these techniques by
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two-year institutions and the increased use by boards and state-
wide systems is significant and should be chronicled.
5. The cost of implementing and maintaining a modeling system was
not precisely identified by this study (due to limitations of
questionnaire design) and more data should be gathered using mere
precise measures of cost.
6. The data did not reveal any significant differences in success/
failure, satisfaction of original objectives, and difficulty of
implementation by model, and additional data should be gathered
using more precise measures. One possibility is to ask for a
response in terms of percentage of initial objectives satisfied
or the percentage of success/failure rather than utilizing the
four point scale that was relied upon in the survey instrument
utilized in this study.
7. Since respondents indicated that there was a good possibility
that models would be used for planning and decision-making in
their institution in the future, it would be useful to gather
data on the reasons that they perceive that models are likely to
be used.
AMHERST COLLEGE
AMHERST • MASSACHUSETTS • 01002
Computer Center
Telephone: 413-542-2586
November 25, 1974
Mr. Richard Saliron
Manager of Operations Analysis
Midwest Research Institute
425 Volker Blvd.
Kansas City, Missouri 64110
Dear Mr. Salmon:
As the supplier of an analytical model developed to assist decision-makers in
higher education, the Midwest Research Institute has been included in a study
designed to assess the usefulness of these models in higher education admin-
istration .
More specifically, the purpose of this study is to identify "user perceptions"
of the usefulness of a given model at their institution and does not attempt to
evaluate the relative merits of the ten models selected.
It would be most appreciated if you would provide me with a list of the institu-
tions that have implemented HEILP/PIANTRAInI as well as the name of the individual
(representing the institution) in charge of the project.
You have undoubtedly been asked for such a list on several occasions in the past
and I should explain why this request is different. My research indicates that
previous studies dealt with only a few models and a selected number of institu-
tions. This is the first study undertaken which attempts to include all institu-
tions and all suppliers of general institutional models.
The results of my research will be made available to all participants, and I
would like to thank you in advance for your assistance and I trust that you will
find the results useful for your future development.
Sincerely,
Paul J. Plourde
Director
PJPrlm
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Telephone: 413-542-2586
December 18, 1974
Mr. Richard Salmon, Manager
Educational Systeams Analysis
Midwest Research Institute
425 Volker Boulevard
Kansas City, Missouri 64110
Dear Mr. Salmon:
I would like to thank you for your early response to my letter and I
appreciate your offer to provide further information.
As I indicated in my earlier correspondence, my hope was to include all
institutions that are using PLANTRAN in my research study. In your letter,
you mention that 60 institutions are currently utilizing PLANTRAN II and
you have provided the names of 10 of these institutions.
The purpose of this communication is to ask whether it might be possible
for you to provide me with a complete list of the institutions as well as
the person in charge of the project.
While I recognize that it may be difficult from a marketing standpoint for
you to provide ire with this information, I do hope that it is available since
inclusion of all of the institutions in my research rather than the sample
of ten which you have provided would make it that much more comprehensive.
As regards the documentation of PLANTRAN II which you have supplied, this
will be adequate for the time being but as I review all other models more
carefully I may be asking for additional information (short of the actual
coding) at some future date.
Your attention to this matter has been most appreciated and I eagerly await
your response.
Sincerely
,
Paul J. Plourde
Director
PJP:lm
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Telephone: 413-542-2586
April 9, 1975
Dr. Jerome Wartgow
Director of Institutional Research
Governors State University
Park Forest South, Illinois 60466
Dear Dr. Wartgow:
While reviewing the literature for my dissertation, I had occasion to read
your research effort as well as Walter Evans' work and Meredith Gonyea's.
My dissertation overlaps sane of your efforts to an extent as I plan to
send the questionnaire to all of the users of CAMPUS, PLANTRAN, RRPM, and
SEARCH that the developers of these systems have "made available to me.
In lieu of a pilot test, my conmittee has agreed to allow the questionnaire
to be reviewed by prior researchers and other authorities in this field.
Since you are very familiar with this type of research, I thought you might
be willing to review the questionnaire and make suggestions for its improve-
ment.
You will find the questionnaire enclosed and I hope that you will be able to
find the opportunity to send me your comnents. The other individuals whan I
have asked to review this draft are George Weathersby, William Shoemaker,
Warren Gulko, Walter Evans, and Marv Peterson.
In’ closing, I would like to thank you in advance for your assistance and I
will certainly keep you abreast of the results of the research effort.
Sincerely,
Paul J. Plourde
Director
PJP:lm
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May 16, 1975
The Center for Educational Management Studies is conducting a survey of
all institutions (identified by the developers of these systems) utiliz-
ing either CAMPUS, PLANTRAN, RRPM or SEARCH.
The purpose of this much needed research effort is to determine the use-
fulness of analytical models in higher education administration.
While this questionnaire may seem imposing at first glance, it will take
approximately five minutes to complete and your participation will be in-
valuable to those institutions that have not yet had the benefit of your
experience
.
Please complete the questionnaire by circling the appropriate response to
each of the questions. In a few cases multiple responses are possible and
these are so noted. Should you find the need to make comments, I would en-
courage you to do so as these are often quite useful in providing addition-
al insights.
I would like to thank you in advance for your cooperation. If you would
like a copy of the results of the survey, please check the last item on the
third page.
PJP/jh
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ME OF RESPONDENT
:
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©RESS
:
llSCRIPTION OF MAJOR RESPONSIBILITIES: .
©EL UTILIZED VERSION YEAR IMPLEMENTED
(Ccn-..)
ease identify the key financial and academic administrators at your institution who have had the tost involvement vith
ie use of this model and are capable of assessing its usefulness:
lADEMIC FINANCIAL
\ME: NAME:
TLE: TITLE:
©RESS: ADDRESS:
QUESTIONS REGARDING INSTITUTIONAL CHARACTERISTICS AND THE SELECTION PROCESS
1. Do you think the administrative strategy of the institution allows ready acceptance of innovation and new ideas?
1 - Not at all disposed 2 - Somewhat disposed 3 - Very Disposed ^ - Extensively Disposed
REMARKS:
2. What was the title of the person(s) or group that
initiated the search for this model?
3. Under what conditions did the need to acquire a model become apparent?
k. Was a statement of the objectives that the model was to serve prepared 1
before the evaluation process ‘began? Yes No
5. If yes, what concerns did this statement reflect? 1 - Institutional 2 - Sub-Unit 3
- External ^ - omer
6. Please rank order the three most important initial OBJECTIVES:
Requirement for more useful data for day-to-day institutional management
Internal political requirement
External political requirement
Need for forecasting ability (consideration of alternatives)
Need for integration of institutional data
Better data required to react to external queries
.7-
8 .
Better data required to allocate increasingly scarce resources
Other: (Please specify) _
Who participated in identifying these objectives? (multiple
responses are possible)
1 - Trustees 2 - Academic Administrators 3
- Faculty U - Students 5 - Financial
Administrators 6 - Othe
What percentage of the funds for the implementation of
the model come from outside sources? *
APPENDIX E, Page 1
10 .
11 .
a. If funds would not have been forthcoming from an outside source would thinspecific model have been selected and implemented?
b. Would any model have been selected and implemented?
1
Yea
1
Yea
2
No
2
No
How was the model selected? 1 - Individual 2 - Committee 3 - Consultant fc - Other
Please rank order the three most important reasons why the specific model was selected:
Ease of use on a continuing basis . ••
Low acquisition cost
Seemingly low operating costs
Sophistication of the model
Reports output
Flexibility of input
Promise of external support
Availability of external funds
Ease of initial implementation
Supported by existing computer equipment
Key administrators wanted it
Other (Please Specify)
211
QUESTIONS REGARDING IMPLEMENTATION AliD CURRENT UTILIZATION
1. a. Was an organizational unit created to implement the model?
b. If yes, what level of management did it report to organizationally?
c. For what length of time? Indefinitely OR
d. How many people were in this unit?
1 - Yes
1 - Middle
years
2 - No
2 - Upper
months
1 2
2. a. Was a process established to evaluate implementation?
b. If yes, when was this evaluation to occur?
4 5 or more
1 - Yes 2 - No
1 - Periodically 2 - A final assessment
3- Was the use of the model considered a pilot project? 1 - Yes 2 - No
i
i*. Has it been utilized since its original implementation? 1 - Yes 2 - No
5- a. Were consultants hired to assist in implementation? 1 - Yes 2
- No
b. If yes, what was their role? (multiple responses are possible)
|
1 - Evaluation 2 - Train staff 3 - Assist in implementation - Implement system 5 - Maintain system
6. How much time was required to get the system operational? years
months
7- a. What was the total cost of initial implementation? (include all costs: software,
people. computer time, etc.)
1 - 0 - $25,000 2 - $25,001 - $50,000 3 - $50,001 - $75,000 ** - $75,000 up
b. What are the annual operating costs?
1 - 0 - $25,000 2 - $25,001 - $50,000 3 - $50,001 - $75,000 k - $75,000 up
By what percentage did the costs exceed the budget? 1-0? 2-33 1/3? 3-66 2/3? ^
- 100^ ani over
To what extent have the original objectives been satisfied by the use of the model?
1 - None 2 - Some 3 - Considerably ** - all
10. To what extent are administrative decisions based on
the results of modelling?
1 - None 2 - Some 3 - Considerably U - all
8 .
9 -
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1 - Operational 2 - Middle Management 3 - Vice-Presidents U - President
To vhat extent is more useful information available for day-to-day management as a result of the use of the model?
^°ne 2 aome 3 - much more 1*
_ extensive amount
To what extent is more useful information available for long-range planning as a result of the use of the model?
°De 2 some 3 - much more 1* - extensive amount
To what extent is the use of the model now integrated with institutional data collection and processing?
1 - Not at all 2 - somewhat 3 _ considerably U - completely
Please rank order the following twice. First .idenfity the three most important factors that caused problems duringimplementation and s econdly
,
identify the three most important factors that contributed to the successful imple-
mentation of the model. K
PROBLEMS SUCCESSES
Cost
The model itself
Technical expertise required in-house
Organizational commitment at sufficiently high level
Commitment to integrate use of the model into the day-to-day decision making process
Use of consultants
Education for project staff and key users
Availability of personnel to work on project
Computer related activities
Other: (Please Specify)
Do you believe that the use of analytical models can contribute substantially to assisting in managing an
institution of higher education?
1 - Not at all 2 - somewhat 3 - can contribute greatly ^ - an absolute necessity
To what extent would you consider the implementation or use of this model a success or failure at your institution?
1 - a dismal failure 2 - somewhat successful 3 - highly successful U - an overwhelming success
In your judgment what is the value of this model for the kind of decisions you must make ir. your position at your
institution?
1 - not at all valuable 2 - somewhat valuable 3 - very valuable 1* - extremely valuable
What is the likelihood that this or any other model will be used for planning and decision-making in your institu-
tion?
1 - no possibility 2 - some possibility 3 - good possibility 1* - virtual certainty
In the light of your experience, should the use of analytical models in higher education administration
be fostered
1 - Yes 2 - No
If yes, what should be done? If no, why? _—
YES I Would like a copy of the results of the survey.
APPENDIX E, Page 3
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The Center for Educational Management Studies is conducting a survey of
all institutions (identified by the developers of the systems) utilizing
either CAMPUS, PLANTRAN, RRPM or SEARCH.
The purpose of this much needed research effort is to determine the
usefulness of analytical models in higher education administration.
The first step in this effort consisted of sending a questionnaire to
individuals at 400 institutions who were responsible for implementation
of the model. They were asked to identify both academic and financial
administrators having the greatest involvement with the model and who
are most capable of assessing its usefulness.
As a result of this first mailing, you have been identified by a member
of your institution to provide just such a commentary.
While the enclosed questionnaire may seem imposing at first glance, it
will take approximately five minutes to complete and your participation
will be invaluable to those institutions that have not yet had the bene-
fit of your experience.
Please complete the questionnaire by circling the appropriate response.
Should you find the need to make comments, I would encourage you to do so
as these are often quite useful in providing additional insights.
I would like to thank you in advance for your cooperation. If you would
like a copy of the results of the survey, please check the last item on
the second page.
Sincerely,
Paul J. Plourde
Research Fellow
PJP/djk
Enclosure APPENDIX F
JM Whitmore /U^ify ofA*M***
******** OMU/&a>S*?-ZM
POSITION:
214E OF RESPONDENT:
TITWION:
MODEL ITTILIZFX):
to you think the ad^lstrative strategy of ^ ^ rcady aroM„ of Watlon ^ ^
1 - not at all disposed 2 - sa^hat disposed 3 - very disposed <- extensively
' Please rank order the three tost Important Initial OBJTCTIVES:
Requirement for more useful data for day-to^lay institutional management
Internal political requirement
External political requirement
Need for forecasting ability (consideration of alternatives)
,,
Need for integration of institutional data
I
Better data required to react to external queries
Better data required to allocate increasingly scarce resources
Other: (Please Specify)
;
Please rank order the three most important reasons why the specific model was selected:
}
Ease of use on a continuing basis
I Low acquisition cost
Seemingly lew operating costs
Sophistication of the model
Reports output
Flexibility of input
Premise of external support
Availability of external funds
Ease of initial implementation
Supported by existing computer equipment
Key administrators wanted it
Other: (Please Specify)
To what extent have the original objectives been satisfied by the use of the model?
1 - none 2 - some 3 - a considerable number 4 - all
To what extent sue administrative decisions based on the results of model ina?
1 - none 2 - sane 3 - a considerable number 4 - all
What is the highest level in your institution that has consciously used the model in making any decisions?
1 - Operational 2 - Middle Management 3 - Vice-Presidents 4 - President
To what extent is more useful information available for day-to-day management as a result of the use of the model?
1 — none 2 - sane 3 - much more 4 - extensive amount
To what extent is more useful information available for long-range pitinning as a result of the use of the model?
1 - none 2 - sane 3 - much more 4 - extensive amount
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1 - Not at all 2 - somewhat 3 - considerably 4 - ccrrpletely
Please rank order the following twice. First
,
identify the three most important factors that caused problems durinq
implementation and secondly
,
identify the three most important factors that contributed to the successful imple-
mentation of the model.
I . PROBLEMS SUCCESSES
Cost
The model itself
Technical expertise required in-house
Organizational camitment at sufficiently high level
Commitment bo integrate use of the model into the day-to-day decision making process
Use of consultants
Education for project staff and key users
Availability of personnel to work on project '
Computer related activities
Availability of an adequate data base
Other: (Please Specify)
Do you believe that the use of analytical models can contribute substantially to assisting in managing an
institution of higher education?
1 - Not at all 2 - somewhat 3 - can contribute greatly 4
- an absolute necessity
To what extent would you consider the implementation or use of this model a success or
failure at your institution?
1 - a dismal failure 2 - somewhat successful 3 - highly successful
4 - an overwhelming success
In your judgment what is
institution?
1 - not at all
valuable
the value of this model for the kind of decisions you must make in your position
at your
2 - somewhat valuable 3 - very valuable 4
- extremely valuable
What is the likelihood that this or any other model will be used for planning
institution?
1 - no possibility 2 - some possibility 3 - good
possibility
and decision-making in your
4 - virtual certainty
in the light of your experience, should the use of analytical
ncdels in higher education admnistration be fostered!
1 - Yes 2 - No
If yes, what should be done? If no, why? —
-
YES I would like a copy of the results of
the survey.
APPENDIX G, Page 2
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